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The Cover : The Yamanashi Maglev Test Line

Superconducting magnetic levitation railways appear to be ideal for use in nextgeneration high-speed mass transport systems, and a full
-scale test line to develop and establish the necessary technologies was constructed in Yamanashi Prefecture and started formal running
test from April 1997. The development work for vehicles for use on this test line has been advanced mainly by the Central Japan Railway
Co. and the Railway Technical Research Institute.

The maximum test speed of the train is 550 km/h. Superconducting magnets are arranged on articulated bogies underneath the leading
cars and between each car. The car bodies have an aluminum alloy semi-monocoque structure, which is light in weight while providing
sufficient strength, durability and rigidity. The frontal shape is designed to reduce aerodynamic drag and noise.

The photograph shows the Yamanashi Maglev Train (MLX 01). The frontal shape is “Double Cusp.” (See article for details)

Photograph by Central Japan Railway Co.
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Development of Second Yamanashi Linear Maglev
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Superconducting magnetic levitation railway which has been studied as the ideal highspeed transportation system is in
the certification phase of feasibility and the runnig test using the first train is progressing to confirm the performances at
the test line in Yamanashi prefecture. Mitsubishi Heavy Industries Ltd.(MHI) has taken part in developing and
manufacturing the maglev vehicle. After delivering the leading car which heads for Kofu city and single suspension spring
bogie etc. in 1995 as the first maglev train, MHI is developing and manufacturing the leading car which heads for Tokyo
and SCM suspended bogie etc. as the second one used for the highspeed passing performances, etc. This report describes
the outline of this second maglev train. Features of the leading car of the second maglev train manufactured by MHI are
a power supplying car without passenger seat, no cabin seal and lighter weight compared with the first train car. The shape
of this leading car is double cusp same as the first one, obtained as the result of optimization using CFD (Computational
Fluid Dynamics) technology and the wind tunnel test to reduce aerodynamic drag and noise. Aircraft designing technique
is used to satisfy the light weight requirement by optimization of the skin thickness, the number and the space of the frame,
stringer. And one body of the fairing and the structure contributes to reduce weight drastically. The double suspension
springs bogie achieves light weight with mixing of aluminium rivet and welded frame and good maintainability using the
technique of aircraft’s equipment installation.
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Second Yamanashi linear maglev
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Schematic of ventilation system (second linear maglev)
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Gas turbine generator system
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Outline of vibration control system
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Construction of EDSA LRT Turnkey System in Manila City

T4 )Yy 2= T HIcEETO EDSA 74 F L — 2 AT LR
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Riz#&TL, 74 F7 24, ROTARTENED LN T L, RARTHE, l*-?/DVXTAtL’C@ﬁ:T%%W%, YT AT L

DAL E, BB ERND,

The EDSA LRT SYSTEM is now under construction in Manila in the Philippines. This is a full turnkey project which
includes civil works such as the guideway, station building and all electrical and mechanical works that are firstly
challenged as a Japanese manufacturer. At present the engineering is approaching the final stage and the construction
works have been proceeding energetically since October 1996 with the target for handing over to the customer being 1999.
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e
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MANILA BAY
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Route map of EDSA LRT (LINE 3 Phase 1, II) in Manila City
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Nominal sectional view of at-grade and elevated track
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Schematic diagram of electric power supply system
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Eight axle DC motor driven Light Rail Vehicle
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Main data of vehicle

Fihj % 73 ihj
3 8l 4 HILATERTY, 3 A HUAREE (Toosid
e D)
Ry F a2 vl IGBT F 7> 22 %)
64.5 kW T TEE X 8 &
7' — % HEk il 2l SEHEEHR AT 7L — X
V=7 —%
T4 AT TV —%
bt A4S & 2 T
AT TR, Te—% QEMR (&, TV —%)
Jeid 65 km/h
Fpr NS T | 20 m
HERATEI DC750 V4150 V
—250V
e % 274 A (20, 394 A GHLD
iy L 30300X W 2 500X H 3550 mm
TR a1 46.8t (ZeH0), 70.4t (W)

K5 TERR1 I B PCWEHT D BB » e r A K72 A
(Santolan Hi[X) #7R7,
Guideway under construction at Santolan area
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Kamuning station under footing and pier construction
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Automated People Mover for Airport
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, ZEEHEIOIRIC Y, BEBENOIREREOFERE L THEREZHO ETIMBEL AT LOREN TR E > TET
Wi, k) REBEOR, B FEENEEAITICEATHERER I NS T4 5 [ PHEHELFAD APM > 27 4 (Automated
People Mover System) % %L 7:. 200 THH APM EHiljid, ENOHEL AT LEME2EAL LTw5b, 24 BEE

T BB RAERR & 115 IRNIE S AT ADBAIZ Y - T, BEFIHEGEEE (ATC) osE, Ry b, 41k
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Recently, as the size of each airports has grown a track transportation system inside the airport for passengers has
become indispensable. Under such circumstance, MHI have received an order for APM system, which is a completely
automated rubber tired vechicle, to be installed at the new airport in Hong Kong. The core of the APM vehicle system is
designed based on the vechicles of the domestic (Japanese) new transportation system. In order to apply the system to the
airports, we had various issues to solve including automatic train control system improvement of safety functions, stopping
accuracy and so on. In this report, we explain outline of the work we did during design and manufacture stages. We have

tested the completed APM vehicle on our test track. As a result of the test, we confirmed that the vehicle had come up to

wm oz R OEB KT

the target level.
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W, KT VT EEE RN REE TN T RSO R U
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V% D BE TOBEIRE OB IRE OB DR R < 2 54
MZH b, 207z, ZNLEDRBZEREIZB T, BERTLE
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Vehicle on MHI test track
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Sub-system of APM system
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&) ATP/TD : Automatic Train Protection/Train Detection
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HWMOFETIE, HEFIHGIEEE (ATC) itk r&HEEAE
BTHEH. ATCEEIIZ, ATP, ATO, ATS THEEIN T3
ATP I, ERESBURAN, F=v 24 F2v 7T 7FER
ZEML, SSIEEICLBANL— P2 ba—nEfT-Tw5, ATO
i, BERESTR CEMBEE BT -> Tnb, T, BElo
FTPRUT7 7 b ik—L4 FTHHAMEO SO ATO #&E, il
L EE 1i*tO)ATOT TIRAEE M2 T 5, ATSIE, &
AT 0B, EATER, ETREOBIRE L EEN DR
RIGHEIC E&“Eé’ﬁné BEEIES vy F A7) —r R CRT A2
V—rarhRel, BREERE 1 ADF <L -5k NER
EEAITLB L) IHE LT

Zepht 24 BEE A SN B Iy, APM L 27 243 24 BERTE

*1 IR 77 > b EAERZGE o A T A RRETER
*2 M7 T L N AR
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W.HA. : West Hall ArrivalsBR  W.H.D. : West Hall Departures &R
E.H.A. : East Hall Arrivals8®  E.H.D. : East Hall Departures &R

W.H.A. E.HA.
— —
— —

W.H.D. E.H.D.

(a) BEBOELF FV-TETE-F
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W.H.A. E.H.A.
— —
— —

W.H.D. E.H.D.

(b) BEERRED S v FILEITE— KN
2 E&ZE—F APM 3 2 F L DIEARNZIEFTE— F 2R,
System operation mode

2700
% _
1nE Hin L] 1

= | | | | . l |

[Yel T T T T T T T

[ss] 1 1 ] 1) 1 1

U SD—
550| | 550
2150 5300 2000 |\ 2000 5300 2150
125 9450 275 | |275 9450 125
9850 9850
®3 HEWRE B2 EEGRE LTS
Configuration of vehicle
TENS, —HTIE, BRI » Tt FRECE#S» EL 5, Z F2 HAOCEEHET
AL, B 2 B I 4 SRR AR I AL L — T Specification of vehicle
. " ST, . & B Ot
L[R2 () 2], S0 RSEmEICE 2 SRt~ 1 — S =
LA RURDEIDAEE DD
b) £ 5 P

$orw billleg s (M2 (b)BM] &5 1ifre- FEREL £ 0 (N | 7 (Es)/mix 2
f:. é ‘:) — EEIT‘U, Fﬂ;jj 'ﬁL, ELI_ @'}7‘_7 /XT.L\V){ -LI[Q B (tf) 11.8/7
BEC X ALT B 728, ZDEMZ S OO TE—FEFEL, 2 A (mm) | R 9850 XIF 2 700X & 3510
NLONEIEE— N, WY ATC Iz & 34 HEhm BT RNHR WHEN 2848 AT T > 7 HR
Th D, WABEMBNEE 2o L3 57T~ FOEEIL, # BEHA 3 HESHE 600 V, 50 Hz
JEEE 42 T CRT BIREIZ L D BEMTICITZ 2 L D iC7e» T oW (mm) | BUHI1 700, EPITH 2 800

B, 0L ) BFERLEITE— FORTE - BIREET T AT L
DEFEEM I LD, APM 254 & LTEWERE (FTA
W99 99%) RERTELLIICEHEBERNTVS

#:) ATC : Automatic Train Control ATS : Automatic Train Supervision
ATP : Automatic Train Protection SSI : Solid State Interlocking
ATO : Automatic Train Operation FTA : Fault Tree Analysis

3. APM EFDHFE

3.1 APMEFOHE

APM #ililt, ZhF TIHMAL TEREND T LS A s
m/17A$m FAR, ERIRERRICEAT S L) IR,
HALEEEMA LD TH B, EMOWMEAHER 3 IZRYT, 72,
HEHOFEETLER2ICEED D,

M 2 M E M T, ok 3 M E TOHS L& B8 s AT
HERETH B, Bm~TEEE, ENEGHE S AT L 2 A,
2T AR, BNEELEom ESEFEL CREMLL, M
) nER R 1524 L.

AL, BEALDLOT I =7 A5SEHEE L L, 88
BEIHFERFROATT ) > 7EHT, Wﬂﬁ%%ﬁoﬁA$t
BB R A e e WIESHAH D, AHEEICE) - fEEE S 1HET

DAL T B, BRI, UK Ltﬁmm%ﬁ BT
Tl akln & 4 MBI ATEIZE T 800 km HEEEIT 24TV, ot
ERRRE MR L 72,

3.2 BEEATCYRF AL

M FATC v AT LDBERER 4125”7,

HE A feralE 70 km/h
IRE 3. Skm/ (h-s)
a0

I 5. 41\m/(h s)
il 3% WA A ) A S LA — BRI

(R |7 L — X4 %)
BAHA LRI A 7L — %
(T —%, BH7L—% %)

TL—=%JN

3.2, 1 HEEBEHES
BEPEEIEIE, ENPES AT anhic#EL, BTk

BTl Tn b

(1) ATO # 38
ATP &ZER»L52 5 s ATPERIcE DS, HIEEERSE
DFE ATV HOE A % 4T 5 #ag & BRATO filfel s 2%
rﬁf“fyfﬂa‘ LeHisfEsE I, EMNEHFEET ) BIEE AL T
W5, A APM BT, 3.4 @R & ICEMES LR
EHEHEL 2.
(2) BRATO filfi e L2
KR LICEB I N EREEY L0 FTHIEESZE LT
VIFFTREL, S 5ICHENC BV THE EL S OFEIREE
B B(ETHIHEEAL TS
(3) ATO 7— # (R H L3EE
hoe SR EFIHEN TREL, TSy L ol e = &
RS IC/ER T 5 & &b, HEASLRERBEOE L HIESE
DIRERS R E P RIGS~RET AL FL T3
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ATP

ATP/TD SSI
FHEE BIEHEE

ERATO
FEHEE

ERATOMEF [(bT 2K 4)
— - ATO—-

{FEI— TH

_______________

ATOF—%
fRREE

fid
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ATS HlEEE

ETIESCRT
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Block diagram of on-board ATC system

3.2.2 RREE
Rz - BIEFEERR, ENPHEGES 2T AIRRELTWS,
(1) ATP #5

Hi IR A IZ BT & e — TS A G I N A
B8 28 L7 7 CEKENICZEMREL, ATP HIfZE s
LAIBEDHERIRCEILFENEH L 52 55X TH B, bz,
A APM Efl T3, ik, BATO EESoffEE L TWiHil
DHEATH IO R BT OB A FoRKAiz2wTh, #
FAEIM E - ATP S6E DR REIC AL 72,
(2) TD & |-3&E

ATP s ERFICN LA EAOFERMERRE 5250 T, M
BRZERTH .

3.2.3 BEEE
FigdEL Y, LCX FREZWHEL T3, Fio, FERIZIERS

AR A A - BEESSTE B & DIz, FEHWMIC 2 HRIER
THERHE DT TH 5.

Y bEo®E EATC ¥ 27 1220w Td, #RRBHICHBWT, H
E—E PEESRB R CHEERETRR AT, £ OREE - R
WOWTHHO BEME % EM L TWwab Z L MR L 2. 512,
Wl REEDATC L AT LEHEDY 7 72 TIe LT, (B)
SRR A HIRIEZEAT A & TEC 1508 [Functional Safety : safety-
related systems (part 1 to 7)1 IC#HLL 72%cBER 2T, #
DEEMIE DN THER & Wiz 7i vz,

3.3 F—n2XE—-FFnForvar

A APM ¥ X7 L TlE, @EWRRELS AT 58 LTHL ERBR S
AT LD ATP FRARALRZ, 512, BRRALLATLONE

B |- ATC & 27 20008 & i L ATC nBi % -7,

Yoy b & FIEEE RO @i 726012, Hrizic i ERoE iR
HUATLELT, A—"ZAE—F7a7 73> (Over Speed
Protection) #EZ#EML 72, K5It — A= F7aF 73
>N E IR,

K 5IRT & ic, HEMOBETT sMMitkE E—EnX R (H
A KM cEESEEN, ol i LS EE O ER
FXR EFE O BR Eofilic 0% ATP RS (HIEZRERES
RUMEIES) 52605, HNE, EM»rsZEL2I0
ATPEFICiE-> THENERE I NG, SITEmMOBFXEIZE, &
B (05 101 H5WiE02) 52 LN, EEmA 01135
SXMIzEAL 284, HEmIZATP 7v—% [FRHBEREEE
3.6km/(h-s) ] THGE - F1LL, F, 2EFREICEALLSE
A, BWEIZIEE 7L —% [BoRE 5.4 km/ h-s)] TRGHE - 45£1ET
LI BREEREL TS, Fh, EEPHEES > TE
WA ATP BB 0846, FARK7V—Xick) ATP
BEFUTZTHEING, ZNLNREHEES, R ATP I
$2L0THE, Ly LLds, Tk cEEMZ CI2EEIL
ATP AT, JeATEM & ERBEmOMIZEICER O 7L —X 4
B b RO LN RETEHRERBAERIT2Z ek ), HREL
TRBEEITOWIT & e b,

ZHUSHL, A ZAT L TR SIZART L ) I LA 650 ATP
BrosMilic IR FIk s — v 23EL 2. 23, ATPOL{E%
XRicHEATE, B EORIMEIEE I IEEEE <9 —2 5588,
Zg =3 L BEOEATHEE S B » 5 28y —2 2o
i oFRA AL, ML 2EE, IFE7L X2 EHSR2
BRETH B, EEL vy —13, ATPOE 5 XM THE L ATP
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A-NAE—F o Z2E-FFOFIVa>
TRTIYa L BEEFLENAE-
At Uik 5.4km/ (h-s)]
ATCHIBR® &
ATPO2{ESIC & %
FERELENNG—
UBERE 5.4km/(h-s)]
=
# kY
ATPOTERIES W) \
JEMEE N ) 3 B
B | & 3.6km/(h-s)] V| kTERE
| ! | >
1’%}: 65 [ o1 [ o2 ] 65 |

Jizr:
F5 FH—nNRE—FFOTFIL3roiie ATP 0L £ 77Xz BT
- TR T 7 g oy =T L AT, BTEK L
TR, A=A —=RTRT 7 g v ETNE ATP 02
1.. PRI N AL H B
Concept drawing of over speed protection

WA TA B, OLRS & ) BIIATiIED ATP 71 —%
T L e - 2236 Th, FH 7L —X12 k> TATP 70 —%
& BRSBTS 5 L ) ICREEL T3, Rz S
72, ATP filBREEER S K ENC 35T, HIBREE Fio S SIsiEn
TS £ > #230 L, BAPRENZ DT A > 282 72354,

FFAILT 2 [WGHPL 5.4 km/ (h-s) | BERELATINL 72, b
BRI L AR AT LA — A= FT 0T 7
37(‘:l/\7

Lok 51z, 5k ATP B A — 28— 7857 73 3
VESREER AN A2 ki L), SEBEAGEREIC BN TE D Le
2 DE B ATTRE & 7 - 72, ABRRIC DWW T L kR BGS
B W THGEERER 21TV, 2 Of R 5 TR 22d:miT APM &
AT LN BT BIRINEERIERT 100 s DEBLOMEE & 1572,

3.4 FlLEEEOEL

N CCHERTEE X LB & -, BUSIEMEICFIET 5 2 &
PLBEATH B, FEEEEmIT APM & 27 4T, &t
B LT o (68.3 %DIEAEHEF) T 150 mm, X 5ICHFOH AN
F7EBRDT T b iR—2L4 FTIﬂ]@ﬁ*liﬁfﬁ/L}ﬁ#% 30(99.7 %%
FEHREEE) T 300 mm DA IR TR E L7z

HG , BT HEfEl oty — 2 AR L 2L D TH B,

(4: AL RN 250 m) @ik, B H s il
z&mt_, ED b A (BT F ToEso ey — v B R

Sh. W, FLTHENL R RIS T E,
D8P = T PRI 1B, P, P~ ACTIRE

ATO TN F 7> AR > FI7 L BRI 2L, {5 akidians

ML T3
Nk ﬁﬁ*“ﬂ: AR L, SRR BEER T A R
SR & F DTG -’)““CV:;LV—:/E/LK_ FDFERIZE

TE, RICRTEIREN A J\bL L.

7 IR 4T &R, SRS, XSREBOMSIEREE L 2
() THY, X277 AR
TOEERSERIMETH 5, ZNH 5K S ISR B3
&N, IEOEIERED 30 (99. 7%7) SR T 300 mm

(X 7 125R AP TE 195 mm) AOER TE 2 2 0990 5.

L. 7T U

2 b—3a R

1998 44, TRUEHIAEED BT 5.
T APM 227 £ LS EBIGT 5. A

B, HAIT & - T
APM i DHEEE &
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4 AR 2.8km/ (h+s)
)
s} BORE1.7km/(h-s)
\ .
Py P P3 EAR L
fEEBEWE GEF7RL) | —s00 | 4300 (mm)
I

6 HEmMEEHFIE/F— BRASE (- R T D RGE - 5 alr e 57—
> AP, ML 2 B e 8 — 2Bt o T E B TR
A S B
Train automatic stop control pattern

#£3 FEERLER

Improvement of stopping accracy
A pSilH
JHU 2 IR D A AR S AN DT
12 & 2 MEES g L

JE M OB ERR T VR

ANz x v )Ty FIHT5
PN & 2 M ) JFE 2 JEE
BEEI 7V — % /v FourgE i &
BTN A F A % 771 — % il

SRS AR

7L — X Il R

LEFOPERSS

40%

2%EHE N (0,937)

=AME

BIEEH : n=5492
F o lx=26mm
1EHRE  o=65mm
WS 3R
ER % 28R
120

IIAN

100 200 300 400

1]
—400 —300 —200 —100 O
et (mm)

7 BEBEFRAER PR T o5 R
WEHRE A 77 LTRY, KRS, HED
30=300mmiZAL 195mm (=65% 3) & Rif
AR TH B 2 DB, EHUEL R
Result of measuring of stopping position

BIZsIc DT Z—E AL 7o, BUEY AT A0ERKFED T
HBHY, AHOEMRGE T D ERELED D LI RIT BT

HThb, ZL OREBHBEESCOARICHHEE N, Wixs 2
TA&LT%@ﬁﬁﬂﬂ@Hﬁﬁ%Lr\Z‘ﬁ_é ERRCE) REBETH D,

iz, AAPM ¥ 2T ANTHRIZER Y, Y7 AT L0MHE
HAL J?\ﬁT,HV‘f:F){%ﬁ%%IL CHRCHEEARLET.
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nD—7ERFRABEERTBEBS X T L
“ZAAL4 L =" DOFE

Development of Rope Driven Suspended Transportation System SKYRAIL

SER#ER A BH B OE W B B =

FLUVHGERNEIREISEL AT 48 LT, NEOBENY v £ 20 —7 CHEI{T 2 EEEEHF R0 o — 7ERERNBIEL L
WBLAT L “RAA V=0 RERL. B, LBETHREIOZESERE AR e s BT ThH Y, PR 10 F£0RIZH
ENFETH D, RHETIE, WMEHEOMBEENT S L L b, FEERHMNCDWTR~ND, X—HiTe 7 2EERIL, 25 A
T NEWE 27T %NBI S BCEITRAHEIE - AT 230%7HEL, BRETORES B, 2, WERERNT v
£ 242 DT L CERT 5.

A rope driven suspended transportation system the SKYRAIL has been developed to improve the mobility of short
distance transportation systems. At present the construction of the Seno line in the eastern part of Hiroshima city is well
under construction, it will be operated in April 1998. This paper mainly reports the configuration of the Seno line, the

development of the fundamental technology and the progress of construction, particular mention is made of a rope grip
which provides the ahility to climb inclines of up to 27 % with a capacity of 25 people per car and has obtained special

approval from the Ministry of Transport.

1. A » &

AR, R E O ER T IEE) O £ R - RBEILICAE - T,
BATHEEOE AP & o> Tnd, F72, [MitofEibTid,
EBOBRREL St TRFVRE TOBDTERIREL L 51
Y, BIEMOBD =— XD EE > CE, PTLEREDOE
HE AL B OB B HRAB S N T D,

2O LT, HLWHERAEHZE AT A LTRSS
VLV OBEREAEEE N, ZOEROBENIE, (b) B A E
HBeEdbE LEREROMESTITONTE R,

SR SRR b, WIEERAD A v oSTh - 7o M4k & (bk) 45 40
oy Zathidtm] U CEBRR OB & TE 4T, R T
DEARIG LS 2D T E 22, LT ) BARSGEE 2 3
DOPMFUNZE & TOMRE 7T, Eifd, BREELOHMNE
ERFFAEZERICB W THMEREDI T Lo 51, WSHERY
EHL 7. _

WLWARTTES 2T AR LA, KENFEEEITH
B ORIE IR E T B2, EBRBERICB WL, E
BUCERD 2 OEDF B & & b2, IWREORGEEE THELZLD
ETDMENRDLEER D,

2. AAM VL =N XAFLDBE

AL AT LIBEMDE )L —NO—FTH 5, EMZHHED
BOBEHT (F 72) 12508, ERS A BER T, ZoOREFEHE -4
—EDRETHIERT 20T k> TThNb, WhWwaH
FERESFRERAL T, REBlcBwTide—7%2L, ML
—XROLIM () =T#HEE—2) L NFETEITH.

VAT LDFEARE I BHMI, HERBrEEEICE,r T
JL—nE, BERERLAZIRICEe—7 T A DD
THa, WTNLMEEFROBEMTH Y, Thzlawsrzrick
D, HLVWarEe7 IO AT LEEREE, Tihbh, LK
B NBEDWREIZ S —7 P ERDLZ LT, AT L0EHTE,

xR1 YRATLET
System specification

HOH E B 5 B
PV
) - 1200
MEHmES  (km) 0.2 1.3
BEMRIZAR b BR (TEED)
HE H (N 25 25
STATHERS (s) - 75
AT (km/h) 18 18
Tie/ Nl R (m) 30 100
kT 9 (%) 27 27
AT KD e NEAT
LHFHR HIEHTIC BT
] R B—7l k)R
LiEe o/l
/N LIM (= & 9 hmidias

%70 2 L TEBFROEREN > T 3.
3.BERPOMSHE (CREERERTR)

BUE, IRBHREER NI H AR SGE () o 1L AR T BR
LHEM (2R AV =g A VR BOBEFERE L Y
BaEBTRTH B,

RUICHREE, Rlice 27 0%, B2 cBER, X3
OB E AT

BRI ORI A TR L Th Y, EARIEHIZDW
TIIMIAEE KL T b, FIE5H & EREDIZ S, ERR TR
MREC & Zedr » 723008 GREELT, EEEW CoEBE T oA
B 20w Td, BRI - TEOFREE (EmE 0l
FANEMGAT) ORI L), SUENRECRMOERE - 4
WHEMHRT D, AT 2DBEHEM, KRR TRL NIHRRL
U5 4% TOREFEHT, M & 580 Il TH 5 MU s,
B U5 CoMEEE T, RS S B0IEE LU FIcHET 5.

*1 #gt . 7" > b HAEE R TS

*2 ¥kt .77~k HATERYRIE L 7 7o BREEE
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FEHTL—% ETRM EREE

N N
v,

QoD

BOR—RLIM

ALEA—RLIM
(BREBIZEXE)

MiEEA
Urosoar
TLr—t

00— 7REEE

=l

(EESHE, TL—%, FHRAFTEHH

H1 PRFLEHE AT L0BRIEIe—7 L LIMic & DRKE N T 5,
Composition of SKYRAIL system

HREFER AEER %8R
| 700m | 600m
I &F

200 -

EFE (2B

150

160m

(m)

100

90m

50

¥ 072

T i
Okm 0.5km 1.0km

R=100 FHEER (m) 4mo—l__
| L U

R=100 R=150 R=200
2 B WL REAGETT & 7R 9,

Route of Seno line

TPO

4. BERBUITORE & IR URERR C MISEOLLER

ERER O, BESTELALMRIE DWW TLTIC®E~NS,

4.1 BaEMEEYw (i, BER)

Ky 2T AOWERE WL, BEE L)L LR, #HO
BT & AR T A T R L » THER R LB, BB
3 H TR % 2 A o R T, WME X 2 R
&, BEWRETIEENT L ETE - ENEEOBREE IR
LIS B, Tid, WENTOBIERE D BN O BT
Tl RS B foed, WIBRE TR L CBREL
72, EEEAE L U CIHTIF R IRO B 22T 2 mm LUT, EATHEO
A 3mm/3 m LTS % 30E L THUBEREDO IR, 4E8k5 1T
STz, AR, HEmoOFEET TOINESOF.LIIERT, 1.5 TD
3 EEROBEME BT OMENC DB D EORREN) TETHE. 21,

Outline of girder track B DWW, R -oBGm I B L TR Mm%
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X4 EEGER AU DI 2 R,

Outline of vehicle

0 — T O— KL (3)
51 KiE B=-7
BELSH IOy Y
=
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5 !
HBEHE b
Fv bk i "

b
b
b
b
wEsn L[ xx L 1F-% | e easleld
2 8 La—4 La—4g BUTHHTT ]

X5 EREBOHBREE MHEEHN)
DRBIEE T,
Anti slipping force test of grip

v =771 % B L 72

TOREN TN & FERG WL T 5,

4.2 E 0|

I EMK, SELCERETICL > TERS NS, 7O
G4 4I10RT, BREBEGSBEREE LTw2, &g,
BHEMDIINIZTL F v TABOEITHEE, KNS, 208k, LIM
HOZRWMI T 7ear7v—F, fl@8A7y—-%20 FEUHK
WGP LRSI N T B, BIEEEE, 1Forict YTk
HENZBEEEEHRICZFT 2 & & 4z, 34 i & ) didkan
RENLEZ BRI 2E AL T3, W5 EOWHERIZ, E
Brif & AR RIITE L ©h 275, EBBETHETT—2 (IREHN
HE) FIECKIELRRILER - 72,

BERFEL, K RAT LDOX—HMDO—DT, ZDHEHIFHE
D—D2TH 5. ZOFHANZ DV TULRIEIZ THB5,

4.3 BREE

BRFER, FE (T FT, v—77x4%) OB

®2 EREFEORRT—-5 WEEHH)

Slipping resistance force test data

24— 7 No. B A ity b 1
) 1;/ z g r; P 5370 ket
; 1{/ i +8500t§ Ty 5430 kef
5 1{/ z —8500;3; 5580 kef
) ]L/ Z +6500}i§ Sy 5373 kef
. f/ - 76500&; Tty 5448 kef

X9 !
Y L=EAAREE b
Z:v=LtTHAHE e
6 —
5 430kgf
5 -
€ 40
R
& 2]
e
E o .
2 EEARHE
1 v
| 1 |
0 50 100 150

BEEEH (mm)

X6 EREKEOHRT—S (HEENH) 075
T % B4 L 2EREEI ORE S » — b R

Slipping resistance force test with lateral force

ML 2EFTE L Cwd, Thbb, HBMOME, BUEOHR
B A R DA, THEEI A E e 1.5 U LniBRE+
2MEEEML T b, ROATLADEHE LT, BEEREv—7
A BT 53 & OB A BT B 20, ACRHERES T3 HRR
nFMUZ, ERERR ot CiE BRI, 72, MEo
MERAE Tl TR &2 v —7" 25 L GERT 258 2RAL
Twd, Zhfksh, BENFEE R VIEREECe 7LD
SR ZEich B, ke, BEEBRONEEYETHHE
AL NENEA L, AT 2N ERASEt BT 5
TeDDIEBER O HEE L, WREHER 2T 72, B5IcBREE
BEORBRKEOKEL, R2EUR6 IZHBRERL2RT. 0K
B, BUEERELLTHRZ ENED LN,

PRIz 2 0Bt R % 50k 5,

(1) *iBmh sl

O —7EDFEETEDSA, 2 RikDOBE R 12 %ENO

A DWW, TR (MWEEH) oflEE T~/ Fi

11l
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Fnow—7fIc W LT, u—=7khnad; (EAK, T
FI) EME NN BWTY, FEERTHO 3 %LU LD
WTHEN I DYEE L TR LN T 5
(2) X7 2 R

Té*T%ém
&b@ﬁ = & B
;m&§%+af@

BFETICHR S AN E (REZ )i
na—7 s AR E), i, v—
B (EAHFIN, ETHm) 2880725,

FEERMCIEA L 23, WL MRk 1/5 & DN
EWfliEiRL 72, J:o( AIBRIEEIZ, ULELHMEEFFLT
w3,

(3) 13 R B

D RIEFRED BRI E D 1.2 5 OHTE % $Rl L BAT
L7edt, AAERIZRD N -T2, Fi2, MELIZbAD
BUR D, (i IHMIEIC B v CHlE & oz s Beliig, s
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Development of Automatical Driving and Obstacles Detection Vehicle
for Shinkansen Track Confirmation
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In case of conventional type inspection car of Sinkansen track, the operator checks ahead visually while driving, and
the inspection car is operated manually by the driver. As a development of this, a fully-automatic operated vehicle has been
manufactured which employs a target speed database by which the vehicle speed is automatically controlled. Equipment to
monitor the speed and an obstruction detecting safety system, which checks the way ahead with image processing
technology inside the vehicle, are also employed. As a result, a fully-automatic obstruction detection test has been realized

on Shinkansen track at a maximum speed of 60km/h.
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Construction of rail following systems
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Design and Verification Technique to Power Supply System
for Three-Phase AC Based New Transit Systems

o A& 3 AR B B — = K B oz¢
SR s EHR N Ok O#HOK R B = X B*
WREESEkA St Kk B M HES

Brasle AT A0, N2 ESREORRIAEMT DS TH D, Ko 2 P TSN ERMRETIFERELTHYLNTWD
ZEENDT 7 A, HHTOREMRREL SICENAATCEROEBREAL T3, JHARHEE BE) HFXe®RBALE Eﬁﬁ‘\ﬁnn(ﬁﬂf
T BRI (DD )3, MR T CTRRGHEN LEZEITT S, L2565, HFTBL AT L0EEIITECEVEERE
FHWTWA 28, EELEEMPRETELVWAGOIS T, BEETICL » THEEO > S HEEFREEE S TR S Z &2°
Badns, LT, FilcElmofELsHZELAEN S T2 —2 s Y EPHRBL CENRBEORT 21772, © Y
LolE, MEL < FIZES 1 FLNEF I ET

HATL T3
The Waterfront Line of the Tokyo Waterfront New Transit is the world’s first automated people mover system, which
runs on a long suspension bridge. The new transit system uses a low voltage, three-phase AC feeding system according to
the New Transit System’s guideline. We developed a simulator for the electric power feeding system in which the vehicle’s
position is considered. The simulator is used for the design of the electric distribution system, in order to avoid low voltage
at the suspension bridge. This paper describes the distribution line system of the Tokyo Waterfront New Transit
Waterfront Line and the electric power simulator used for the design. By using the newly developed simulator, the

Yurikamome, Tokyo Waterfront New Transit Waterfront Line, has been in operation safely since October 1995.

LD EEICIE, MESORePFEL UREEZ A2 Z 548

1. (¥ U (=
¢ ® FHo L DED LN TV B 7120, ﬁb@cﬁ’]ﬂﬁfmﬁ#ﬁ($T75"J\7ZCW
s AT 2%, 232 & #GEO R REIRALET Ol T BACERARIERIZ Y, SV iEE% % < O Tk

HY, KAt THENEHRT 2TERELTHVLNTYS

T AT LF I 7;(%)

Thbb, EMEZITLIAYERL, 74 F7x 10> TET BB OF GRS AT LB HRO—EP 2R 21077, #%
T2 L0T, Pl RAENE ZeMicEnTws, ZENT ML IR DBE, LENHTAIBEEN TS

7k, HmEioh g% s L CERASTEHOEREAL T

PR T4 11 Az BAZE L 7 B B 2l B (I«JT, LoF A

3. LOEHT) 13, HLML AT L LD TERTRIED LE
EATTLEWICENZEBTL2E2E (B 1013, TR ER FATT 5, WEOWS L, EELEENOMBIES LY, EE
HDL, WHEFNCERFAOLEOZR LIRT, Hid@s AT F&Tﬁ*‘k’é DTV, Z20RHEWMOETICHEI TV L)
BB ERET 2 LED D B,
1 FOECRTLOEEHRR 7&#&1@ WY b HDEIFRMOMEEICE, RICSHAH
e FBRL 2 SRR EEA RS ol —s g ikl Y S al
ZARRH = [/ 2 s . NSO -
PP P e TAPY TR R R ——— /3/3‘ RDOBIIEFMHET~DRKBURIIZ DT~ 3, %3,
BRETHR |5 20 FTY R, KR, A oS SHIEWE WA RNOI ML AT LDFERE T THERE L2
T (BRI LE) | — BT b — g Y FHRIOTEL TH 5.
T 3, BRI NS | 2, HEEIEEHIRE v
sk | (# 45 mm) (# 90 mm) 2. REEBHTEDHR
BT | BER TR E O TRE | T F A o TR T 11 o e o .
VAN AFUAF—FHR | F4 )T F 2w R W02 bold, BLIORYT &) IcHils~ 2 v K-
M B | T AnATHS 4 33— Z Wik MG A3 TNy PEBERLTEMHETCOT 3 —F 70> b ki
BT 3ME/ 1 A N 218/ 1 i DI12ER, 2 EX 12 km OEERBEEThD. KELEME LT
Hi 1~ %A . JE R G SRS ) M-S R A S D T . N - N
e e R e HIZ VA Y K=7 ) 22 AL, & LI TRAT 5B 50 %k
5 g |ENCESERS RS0 T 73'0 T3,
(%5 Higid, AEBFIEGIEEF (ATC) & BB EEELEE
Ho BRI A B Ay, B | BEGIEEC % BN, Mk (ATQ) 2k 254l NEIE L 2t 5T 5
- T3S 4B Wingzd i b - T T T
WAL CEA DT ¥ | BHR R T RIWCON P LHDL AT LFHTCERY. HEEE 60 km/h,
gk EHA BRI - B FROEE 3.5 km/ (h-s) & R E LR EEIZLHIE

*lryv g bo=2 AP 7 o= 7 ARy S —

¥2 T L7 N = 7 2 HEHMER L 7 ko= 7 7 FARBEZR e s & e T

*ETHIEIREG- 77 > b

ENEN L2 7

ZZEETHH Vol 34 No. 6 (1997-11)



403

%2 PErAT LK
List of new transit system

L TR AL S EOm | MEHEGT il wann Pk i R [1is) KB ST
w4 1 HeAe s FNH SRS —H A ¥ Ifpag 5 a—7 ) AR | AR — N K— b
TA T 54 57r7/4‘ TA TR
B I A ~ AT A5~ AN~ BRAE T {E3 ~ ks~ ARG R~ | K~ WA | 2 ) AR~ | T AR~ =E~HhAR
s JE BN BT sy o=y ATUUR PEELER o3| ra
e 12.7 6. 4
ket 11.9 #ii5 18.4 348 7.7 Bl 4.5 i 10.6 ¥4 2.8 Ui i 4.5 4.1 Hug 6.6 B 2
(km) o ,
ik 8.2 B3
B 12 21 7 6 14 3 13 6 8 9
BRI
TR 1.1 0.9 1.3 0.9 0.8 1.4 1.1 0.8 0.9 0.8
(km)
WAIR | U3 AN 600V | 750 V TR TS0V AR 3600 V| IR 750 V EHT50 V% 3600 V| B 750 Vo [3EHE S 600 VB2 3 4H600 V
ras DI VUVE Ee AR LEEN
kN HA Y AT SGRF g vos | ARWF g voe| 4R | 4GIRF 2 0¥ P HAL UL HEHT HA )AL HA )AL
vAF—F il VAt —F vAF—F | LAtk
IR [ W% iR R Wity SR iRty R Rk RS
fciHE - .
60 60 55 62.5 60 60 60 50 60 60
(km/h)
sl | e A ATO ATC ATC A ATO ATO ATC ATC ATS ATO o A ATO
BRI 1995.11 1996.8 1991.3 1990.2 1989.7 1985.4 1983.12 1983.9 1981.3 1981.2
T _ K3 RUILDHIRTLFET
L7 SREESR L Specification of Tokyo Waterfront New Transit
_______ JR R, —» [
- RS o H #
<«— &l B MES -2 I RE LTS P Eac
S A IR
AT T 7 — MR R, R
AKX ) H("J}Hum;&
R: SETEH o—Ft—% 40 %oLA =00 9 BAX R S IBES
. X BPRET
§: SEAEM %A | mArR S A 600 V
Al/SUS Btk 3 #5%
2% ACC 22 kV/AC6.6kV, 7500 kVAX 2
%7 AC6.6 kV/AC 600V,
1000 kVAX 2 3{HjF, 750 kVA% 2 4 18T
BLEARTEEHR P g 2000kVA S A —E >~
SEATAVER | sl P« WiE=y
f A ATO 57— # {7 WL A T 3
B ATO fz3% WREEL R (7> AR F)
ERRERBEP i | Sk HE 9 m, JKIF2.47m, HiEN3.34m
FlabLtrg— : T 352 A (MERE 170 A) /%
=i ool 60 km/h
70 vt :L’J—'ﬂ i e SRS 3.5km/(h-s)
- ER RS W W 3.5 km/ (h+s), i 4.5 km/ (h-s)
€
~ 40 AR ATO & <y —2 T 7 P4
w30 _
BE 20 ok E— P&
0 W WA ) 2 5 AR (2 1 H)
0 . XEEETFOEH LR P T
1 BUIEOBIEE v A v R—71y Y ekl TG~ A IRE T ;Eﬁzgtz;_ﬂﬂ:mm&w AT
Bk 12 km DR TH B, MRS & G5 I B S il
Tokyo Waterfront New Transit, Waterfront Line ELAIEAN A T > L AR
tod AT > 7Ry bR
A RS & T4 8 4
TELMMELEL TV
2 IE AN % TT xBHRF IHETHRFRNEL TS
6.6 kV OETELG, HMICEIEHETS I b D'H EREBRTED L S I EBEEROMBEE T 5 UEFD
DA v E— 5’/1%7‘ Téf’ DITIETNC ey S e & WD H IR 5, L#L, VA4 rKR— U v Uk hEREHETEBEOH
2 600 V OBILGHIHEIC A - TEGH L, B & EEXH D M R EE BRI RS TH S, T, BELR
LITHERRE 7 2oa v R ?LT B EEEHET» L X5 jﬁ"w"'l B J: - T EROFi 2 5 BLCHAT e A Ao Sk L, B B B OER
THEELTF-C b, $£72, LTI SHEEEM TR 7 z TLHT oo B OERIC & 2 BEETOREL
4N EHET LN CEPFHE RN TV S, SR, FITC, Y ialb—Larick VENL AT LM

—=ZEd T Vol 34 No. 6 (1997-11)




404

HEGE
RFHEER  J9HER B BOHER ZidAGEER BLEAR RAEER &
ERE  ETEM TEM BRE  EEHN ZER ERE E

6.6KY 34 SOllz

REEH (%)
22KV 34 50Hz
FRESE S8
FEHE FHHE K THS
RERELTEM

20001V

SRR €2 5 — B 55 AR
TEF BRE EEFH

ST

i

i

1 il

it

FL

6

[
ST

@o—{o1]

s

—J B0V 3s SOHz !
_1574%:‘ L:'];-] = =) Q o o = ii ?— T LL Eiw
L i U RN v
wE 88| & % 58 25| % % Than
—— | — | maems MT | EEEE a0 Bo
Q- — | BoEmmns | QD | FT EEEES ﬁ%gg i
—o— | — | Tomfons ST | BABTES B
— | armes 11 FL T40a %‘57;5
—— | — | wrva> #
M2 BHARGEE 002 o0BNREART. 1 WTOTTEEN & 7 HH0E TEET 5 b D,

Distribution line system

Wrads ) BB H 3,

3. Eh>iar~rayr

VD HEM DR AT - B 24T 5 & BWHEG % FH 2 Eiks
K& L), BEHNL > =5 210 L 5 BER T 5L LK
WP ZES 5303 797 CTOBRE (%2 F HEE) »FH5,
ZHUC KD, BEWOWRELIHEFCE L A B URRES S H, X 5
2, EEEENOL T ANBAT E b wkSIcTaz
WETHD.

EDIzh, ZDEI T EFRL VLI, EBEEHOM
RYLEELRET L EHDUETHD, Fo—o0 Kk LT,
AT A TARIN T IEHELTRAONS b5, ZOHRTILHT
B, —ItFET2LLTHR-TWwE, Tbh, WBOEm
BEHE S EEER» SIEL T3, L2525 Wi T
R AL {, JIAT - EEASESIC S A L, X 5B
HEAs T, B H—MICIR ) ICRIE S L. Thbb,
BT A vIc & » THh b N B BEl DA KB CELEI R -
TLE TR H B, ZDsd, FITSA Pollee s T,
R S RELE T o7 & & TYHEMIC BB BT 2 LT
EB LI LTS e b v, FITHATIE, B 348
MEBHRDEN S T 2 —2a VEERBEL, %S hoTl
Pialv—iarERERLLZ.

BhHYIzb—23 i3, R3CRTEECE - TS, B
DR S A S L 2Bl LT T — 2 7 7 4 L &R OE
Wz HD e, BRI AREERNA v — 5 2B AHL
7P AND L AL v —F 0k 5 THEEATS .

AL N—F g, UToQO~-@%ET 5.

QA E=F 2774 N L MEE SRR 7T 5,
Q HFEATT =27 74 b LERE & EEOME L RT 5>

H=7EPGEL, HEONERLERE 2RO B, HIILT BRI

EBLTIENTED,

QOnHEmFERIC@QOERBEL B, B3 KH 2,
@ TR b FHM D> Z WEE E STEEEL T 202k

NEERERD S,

O EIRBEREALEORIAE L T, Z2ORKMZTREL2E 20

B DIKE CHER R T 5,
® LY L THOHMAIEREREZ T 6 LT, &b v 8 SEES

THLLEEREEL 7 AR LERIEN D E 2 KD 3,

EHYIav—2 307077 L0 ERERIE, BIREHEEE,
BERETEHER, FRIHEHEEO7 74 VOB TR LN T T
76 E4T .

FEPE & R L2 L ) 12 LIRO 22 % 1T L Tw 3
Bt RO EBEB 7> RI2HEN L BROENER S > 2
2= a VR ERIAICRT. Y Iab—L g AR Y FARE
RIFNUNT—FLTB), BOREZEL TV L0505,

— ey
Emﬁf{f,b % foE=522
TrAN

l l

ERETERR BERTAHERE BEFER
AN Al ZrAN
STE R ERIE
(735714t
K3 3ab—>a@gro— EhREOLE

WM DEATE& D 5, Wik, BERUCE T2 224
RhHEmERDDLZEHDTE S,
Flow chart of simulation

=HEERTHEM Vol 3¢ No. 6 (1997-11)



7oor ERfE
600}
500 Yialb—2aliE
< 400
R 300

200

0 10 20 30 40 50 60 7|o slo
BiBER B () RO EHFREER
ROFIFREEEREE I

i AT A S IO R - T
PAERTOTLI Y. I

F4 EEhHrIal—ar
JEAFFL T B & &, MoFRREAfO S
FHRAA2TWS,

Result of electric power simulation

THLIal— gy DRR AR MR 7 4 — PNy 7L T
T T ADERSTEG L YoRi e 28T, M
YHHEROBTMEPRTET 52 EHTED,

BEIaL—ar

WY AL SO Y A ) R FEIMBWEAZ, RRE LN T
gHLCHE— 2 2 RiHL TS

G AN A FEHREF TR ERERE “‘7‘4 N ZZIC &> TUHZ B
DT, AT 1 ) )Llu)lué’ STz X, AN RS
HORIT I MBI & e B BB T T B R i, EL
BT 24 T2 T hAT > CToT L IEET BRI 6ntl
%)) ¥ A SO ERTROEIC & THEE T2 MG
iy (6 nx 1KLH) »HKB. IS DM AT AR T
Wi 2 b 23 X R MEPRLETABNAND .

PTG, RO YA Y R O B, ZOFELERITM
SsckRH LN L, ZRUTH LT YRR A I RS R B
AR DT Th DA, 4 U A FERIRC & 0 JERIERIZ
BT B EHH D, T, WELSIar—a ¥tk
NkeH B Z EHWNTEE LD

I ab—ia vicid, li/p Aol I 2V —2F THhb PSpice

(© MicroSim Co.) # Ji\172. PSpice 2Jiv2 Z xiz k), €
FHEEL T 2 1/*57@ J: 5 T 2o AT D T K, R
X F— F D E : DAL B Y v — 70 & ) LI %
ARTE F TOMENT L TTHRIC 73’6

EFAGC LY, EEHE (P o URECEER) 0600V 2A
He b LTSRS 2 ALY L Il % kT 5.

il B4 e b 2 0 AR R o BRI R & ) e L7z,

A N D - B N S i K
FGAT L R R TUaci G L o A . el i R O
W7 407 DAk

A4 ) 2 Y T HIE £ 0 % & PSpice €7 L& L, HLM
DRI ""JJRffJV)T[ﬂH!E I fie e Siie Tk Lz, 72720, B
i o [l s & 3z F T OMEL T b, Zfzéh, PSpice £7 )V

NG AWARTIA ﬁmm@ﬁnmhw \ZARE O AT PSpice £
FouemheiimL, P ial—rarEfr) 2 ENTES,

(I CHEMA 7Y — % R HNT 72 & EOHN D, > 8 777 2
7(1.6 BHE (252 FEBHE) Lo FHHETOY 2 b—a i
P FEEE 2 R 5 R, A ) R Z BRSO TR & D
N AL T Iab—aryEfToT0WENT, ¥Ialb—
g R AR L T B, Y iab—ia il

405

Il
AHUHUHUHU il

OVWMMMMM
AR AR AL

N2 AER (UB)
o

N2 EBE
(U-VS)

|

iR
=
oZ

.88 0.90 0.92 0. 94 0.96 0.98 1.00
B (s)
(@) ¥2alb—Ya @R
500A

mﬂﬂﬂﬂﬂﬂ
UUUTUL
At

A ALA
PR

0. 94 R 8 1.00
B R (s)

(b) EAKE R
LA k=T ¥ T — X

NI E RS A>T b,

e aaER (UE)

X5 BE:Ial—ar
Wiy > ZORT L TR &8, JEl
Result of transition simulation

50, ST B IFERE LIS - % B & A EARET 5 2
RN TSI o7,

A WSS L 7y 3 2 —3 s YR
TEERBBICAT) ZEHTED,
ONERF LR SH1PE
@ S IFH AT RE
®$TMW®%?wmbﬂﬁ
@ B 7o B IEBL R AL T R

éb_,MAmy\lv~ym;0>slv—yayﬁg%u
T2 20T, TALIM L KRNI HHEE B2 511 5.

ko, Ro&Hk

- 1Kl

ERBIEIELICELLD

5.8 H Y (12

KT, WM AT LD 3MEWEEFRANY S 2 —2
FHERL, BRI FAT o kR ARG, Tz X
S TCEIOBALD I E BRI L TR O 7o 3k & BeFt
LI ENTER,
CDEEEESBLOPR

Y AT LADEEHSIHRAL Tw <.

& £ X ®
oy Hfl?« an’Wf THEsH 2 A T L OFRb & & OfER
(2) 7J<lx’ﬂ %’i, fJ'rﬂ?ﬁﬁ’Ei!L‘i ERLTHL AT 4 H2E, BR
s sk D Vol113 No.6 (1993) p.718~721
(3) MWaZEs WHUNZEAUMERS, BHHEERORNR &
EROGTWISE B oW T, BAT-RHMRESR 215
(1957)

<~

=L Vol 34 No. 6 (1997-11)



406

SENHRA C/CHEMT A R TL—F DR

Development of C/C Composites Disk Brake of High Speed Shinkansen
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Train brakes need to absorb more energy as the speed of Shinkansens increases. Carbon/Carbon (C/C) composites
have many favorable properties for this brake, such as durability under high temperature, light weight, strength, and
toughness, but they have the problem of an unstable friction coefficient. With the cooperation of JR East, we have
successfully developed a disk brake unit using a C/C composite whose friction coefficient is stable. We selected the most
suitable C/C composites for the brake and improved its properties with a special impregnation method. The brake unit was
tested using a real train (JR East STAR21 high speed Shinkansen) to verify its performance and stability. The tests
showed that good progress towards the practical use of C/C composites disk brake unit had been made.
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Test model of C/C composites disk brake unit
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Development of Non-Stop Toll Collection System

MEE A A O X ZY
oo oA Wm O E'E OB @B K T K — E*

7> Ay 7REIZ (Electronic Toll Collection : ETC) ¥ 27 413, BHEF CORNHENIR ANHSREE OHIKZ U2 T
Xy a b 2fbic k AFBEY - 200 EDi3h, HERA AR RENEREF DR CRBEOUESIUFE LD 26, E
EHEBADTERIHCHC B THEDH SN TS, BRIRTIE N ETC ¥ AT A UEEE ENLEREME UL 27 LHC
WGEN, 2L — S TET RS AR VAT 2 AT ADERERRERIZ OWTIRET 5. BrlizBwTiE, 1984 F40 5 2
AT LORERASRICETFT L, BREDOWEMRIC L DAL MEEBERAN, BEMIENTEOBEREM & > 2 7 s bz 0%
FEOWIENT > 2T A EFEL 2.

The Non-stop Toll Collection System can ease traffic congestion, reduce cost of manpower and improve customer
service by cash-less tolling. Also, it can bring about environmental improvements by reducing the exhaust gas and noise
emitted as vehicles start or accelerate from toll plazas. Therefore, its application to toll roads has been increasing especially
in foreign countries. This report covers the elemental technology and system technology needed for the Non-stop Toll
Collection System and the result of system operation tests in Malaysia and Singapore. Mitsubishi Heavy Industries, Ltd.
started the development of this system in 1984, and has received orders for the system from the countries mentioned above.
The system employs elemental technology and system technology using RF communication and image processing obtained
by many years of research.
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Example of system configuration of single lane ETC system
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Example of system configuration of multi-lane ETC system
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Specifications of RF communication equipment
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Research and Development of Dual Mode Truck (DMT) System
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HATZ DT THRAT 3.

ST 5L LI, HW - BRFENX - E5BE

In consideration of the effect on environment and the transport method of the new freight transport system, which does
not change the style of the existing freight transportation, we are researching and developing the Dual Mode Truck System
which is based on electric vehicles. This paper mainly reports the development of short headway operation 1 to 3 seconds
of headway on the dedicated guideways and computer-controlled vehicles merging at relatively high speed and with short
headway at Public Works Research Institute, and also reports the vehicle specification, the method of guide apparatus and

guide rail and communication system.
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Real-Time Traffic Monitoring System Using Image Processing
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Accurate traffic information is required to restrict the traffic flow at highway entrances in order to relieve traffic jams
and to reduce traffic accidents in city areas. This paper presents a traffic monitoring system which extracts various traffic
information, such as the number and speed of passing vehicles and the spatial occupancy of vehicles, from highway images
taken by a road-side ITV camera. The system detects vehicle presence in specified lanes using the y-axis projection of

horizontal edge of a vehicle image and tracks the vehicle by a template-matching algorithm. Our real-time image
processing board is used for the detection and tracking of moving vehicles every 60 msec. Experiments using a 2 hour

daytime image shows that the vehicle count error is within 5 % and the deviation of vehicle speed is within 10%.
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Status of Road-Vehicle Communication System for ITS .
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The research and development of ITS is now being performed all over the world. The objective of ITS is to create an
intelligent transportation system, and plural application is to be provided. The road-vehicle communication is the most
important technology for combining each application into a whole system. The standardization of ITS is being carried out
by ISO and CEN. We supplied our ETC ITS system, to Malaysia and Singapore, achieving exports to overseas markets.
Also, we strenuously participated in the R&D and standardization project organized by several Japanese ministries.
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Main specification for road-vehicle communication
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Development of Concrete Armor Unit “Diablock”

£ I % f8
oM ok % B ok EOHE
F A S B ok

# E % " F N X WY

® H B

REBIER UBRSER2D HIY T, FABEOWREHSE N Tl g C OMBEDHEIRE 2> 7 ) — F 7a v 7 HS T
Wa, F7z, SRIEHEROF L WT T 2L E L TIHRRIC 7 oy JORRIIERL T D EBbiLe, Z0E, &
HOERIZ L VIMED 2> 27 F THELZZMMERE 2> 2 )= 7ay 7 “1x7ay 7" &, 2wtk A, it
FBTEERErEIFSI NG Y, A TR, 20ar 27 OB ELELRRPBED " ONREAMER Y BN 72, 415,

LS TR TR EN T Z L 2L Tw 5,

The features and basic performance of the newly developed concrete armor unit “Diablock” is described. The Kb value
using Hudson’s formula is obtained as 8.0-8.5 from hydraulic model study. The strength of the block is also confirmed by
using FEM analysis. Diablock has high stability, low reflectivity, and high dissipativity for waves. We expect that Diablock
will widely contribute to the prevention of disasters and environmental protection.
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Configuration and placing of concrete armor units
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Dimensions of concrete armor units model
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Section of breakwater model
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Conditions of experiment

k SA4T A, W=118.33gf\ . )
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Incident wave diagram
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Relation between damage ratio and Kp value
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Observation zone of damage
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Model for FEM analysis
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(1) Danel, P.,, TETRAPODS, Proceedings of the Third
Conference on Coastal Engineering (1954) p.390
(2) Hudson, R. Y., Laboratry investigation of rubble-mound
breakwaters, Proceedings of the American Society of
Civil Enginners Paper No.2 171 (1959)
(3) HAWANS, BEHHIEWSETIEE (1967)
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Development of Intelligent Control of GMAW Process

B A W BE A = % B &R
BOwE R ER RO O —* = #H =

BT O EREBS CIIBEES AR L TETB Y, BEEMRUCEERMETIRCEINTwE, ZOKN—D2E LT,
BEBROBRCEHELIBRIETE 2 BEIREORSEFHZ b, 5613, BAELIC L 2 BHERNNER S BE —FHNEL
DFEPER B LD TE L EEILER: L AT 202 EHTE Y, ZNFTTIGHEROEEN L AT 2% H%EL, 8
LTwa00 KBTI, BEHEI6WICT 77 4 77% MAG EHBOEERY 27 4% WL, ERLLoTEET 5. Znld,
CCD 7 # 212 & 2 BRI B & IR R0, L —F 2o L b — FERLIBHEIC L 2 E#FEO B OER - §l
TRETE 2 2 2B MAGEE L AT AT, ZNEEITKRA 7 F 7 20EHICERILL 28icDv GRS,

The recent shortage of skilled welders has become a serious problem. To solve this problem, it is necessary to raise the
level of automated welding. For the purpose of taking over the roles of skilled welders, the authors have been investigating
an intelligent TIG welding control system. We have now developed and put to practical use an intelligent MAG welding
control system, in which the welding phenomena are more active. In this system the state of welding is detected and
controlled using a CCD camera, a laser sensor and a microphone. The system has been successfully applied to the welding
of boiler drums.

X1 BERLEI0E LI EHHE AT ALOEEL
FE

Problems and techniques for adoption of sensing and auto-

A &

*H*S

FORO LRI By TR AR RLTE T5 ),

matic control systems in various working methods
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Concept of automatic control welding with intelligent control
system
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Spectral analysis results of MAG arc light
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Explanation diagram of corrugated type MAG welding image
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Example of welding groove profiling fuzzy rule

[iofentil a4V AN PN 4H
firif 3 NL ZR PL g n NL ZR PL
NL PL rM ZR NL PL - -
a4xX ZR PM ZR NM 4X ZR PM ZR NM
PL ZR NM NL PL — — NL

(#) NL : Negative Large (=4 FZI2K)
ZR : Zero (&'m)
PL : Positive Large (7' Zi2:k)
PM : Positive Medium (77 Aizri < 5v»)
NM : Negative Medium (=4 F 212H1¢{ &H13)
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Recognition diagram of bead shape with laser slit light
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Example of processed image for MAG orbital welding
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Controlling image of boiler drum MAG welding
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Development of Molten Metal Level Monitoring system
for Electron Beam Heat Vapor Deposition Equipment
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In the vacuum evaporating equipment which is used to deposit a high melting point metal on various materials, the metal
in the crucible is heated by an electron beam gun. In order to evaporate the metal stably, the surface of the molten metal
needs to be controlled to a constant level by feeding the raw material to the crucible. It is necessary for this purpose to
detect the level position precisely by any method. We have developed a level monitoring system composed of two X-ray

pin hole cameras based on triangular measurement. The camera detects the X-rays generated by the electron beam
irradiation on the metal surface. This system ensures the level position for an accuracy within = 1 mm. The controllability

Rk B S - O

i
4

of the vacuum evaporating equipment will be improved by this monitor.

1. %3 A »° &

AR, 7 4 VLR OFRIIC EME SR 255 L, BhEN
PR B EIMTHNTWS, £ Tid4 ﬁ}/f<7u%7"‘$§%é7"&)
DEJFE L TEFHIHVLN, BRROLZDITHOEGREZEiRc
nET 5,

INLDEBTRIENMIBICEFC—L2BEL, B>
FTED ANEE 5.2 5 B D 5,

ZD7h AT, X RS, LFET L X BEHWTET
E— AN ECTERYEHF B 2N L TOBRTESL X 2
ZERBFELLZY. BoHi, @BERI ES TRDT 220N E
EELNMCROZ I Lk o THEFBREE & L ToZeEnm o
g2In,

INEFTTAMETR XBEAATE2EHWT, 25805
R CEFE— A EAMMT22 00k, ZANENR
BOEREEL VR ET L AT BTG, fEkix
AT AERBLUTCHIRIC L WL~V oBEEBERL, VLT
RINEFEREE2MHBT 2 v BETh- 22, BT TR
NDHEE L EOEL b YV REHOER L KT - 72,

I XA AT L BZANERE, BT E—20E
2 I B AR I ELD BB T SE O B o 6 S L 72 A T b e
LV ~VEGS»TE, F-ERFMERENITE 20T
»Hab,

T8, Wk HEKHEEE CHHENTELZ XL ~ULgT
i3, 5O EA WG X IR E 74 2 2 HE LTk
WrERETILNTHY, BTV AL XM LR L

, BWED L D & IZFEIC R L 5,

2. XiEHASDOEFEE®

AWBETHH L1240 2 713 X BIRE BOE% 215572602, ©
R—b (E& Imm DEHRICERZ0.1~0.5mm DR %2 HiT1 L

2)

12 & BoR cﬁﬂb\f\ﬂé. X 1z 0 GEaR &R,

BT —228BEC T2 &, W EREES Iz MG
LicESH 2o X BB E %2, 2225875 X it

R— & o T X REHE OB E RN #G 2 NG, ZokE
X ﬁtiﬂﬁta BERLY, FEER Be BEEE L THEEERIMY
IS ZEXTCE S, X AREIR _ATETFRERTFTH L

HEHR CCD XEREHEE

TVEZZ%

D

SEER

BEEHUANXVUITLE

FEREAVE (75771 MRE)

XIRALSE
(BFE-LTBT7AI)

SBERE

XA AT ERBWLEFE—ATOT7 7 EZSEBOE

ﬁx BT E— 2T 5 FAET D X % 0 h—ANFHR
X R R oA RIEIC R T 5

Schematxcal view of electron beam profile monitoring system

by X-ray pinhole camera
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Attaching situation of two X-ray cameras
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Schematic view of test eguipment and block diagram of level monitoring system
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Total accuracy of level monitoring system
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Development of Liquefaction Process of Plastic Waste in Supercritical Water
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A new liquefaction process of plastic waste in supercritical water has been developed, and a pilot plant of 0.5 ton/day
capacity has been constructed. We successfully liquefied scrap of plastic materials of electric cable made of crosslinked
polyethylene without any coking trouble and obtained the liquefaction yield of more than 80%. The pilot plant tests showed

good stability in daily start and stop operation.
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Supercritical water liquefaction process of plastic waste
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tion of plastic waste
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Development of Aeroacoustics Analysis Program for Helicopter Rotor
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An analysis system for predicting helicopter rotor aerodynamic noise has been developed. The system consists of a
Navier-Stokes solver for near rotor flowfield computation and an acoustic wave equation solver for computing the sound
pressure propagation to the farfield. For aerodynamic validation, the results obtained from Caradonna’s test rotor for

hovering and the AH- 1 G OLS rotor in forward flight are presented. For aeroacoustic validation, the sound pressure history
obtained from the UH-1 rotor for hovering and the AH- 1 G OLS rotor in forward flight are presented.
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Sound pressure history in forward flight
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Development of Energy Absorption Type Structural Controlling System
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In this study, a semi-active type structural control system was newly developed which is more effective than the usual
passive type device and consumes much less power than the usual active device. This system consists of several variable
friction dampers controlled by a specially designed LQ controller which decides the optimal friction force so as to reduce
the seismic response of a structure for each second. Through the scaled-down model tests and numerical analysis, the
performance of this system was confirmed to reduce the structural response to less than a half of that without control. It
was also confirmed that this system absorbed much more seismic energy than the usual constant friction damper.

1.& U & (=

FAEDTERE R LS, FHZENIZ BT BRI T 24
SHBLOTEE 5> T b, ZoERLED S ERNMC BV TR
SNTWBMERME LT, 0% et BRos sk lni:
28y T HAROOR P o F xS ERH LT 7T 4 THRE
DiH DD, BH, ROEHCEWTWINL S b o riivz
v, F7, FEEMTLEFZ L TRELTVWELEETH S,

L DAEET T, EH LI, ERBMCA LI L Wi ER
e LT, ZANAF—IRGREGIES 2 72 %21REBL 2, 213,
HERDOEYOFENOE S 123 L TZEIMICER T 2 B8 Iink
g3k, EIORLTERICHET2Z2 212k, T77F2x—
FDE ) U RERNDT A ZEACTIC, #ROT 77 4 7HIE
EHFENHEBENREZHBLNE LN TH 5,

AL AT AOHGEBIZ BT, FORIEMREEER - MR
ICHGEL 72 THET 5.

2. ALK —RIHEHED Sy o

BT AOIRIHEIO T T ) X8 e LT —Rby7e LQ =2
Y hu—J DR EIT X E, ZTONEHER—RICEAREED
WK TEEDIT L5, Thbb, HlENENIRED KE 20K
FCEET L0, EREEDOKREZDONT 255 T 25, K
ek L THUAA TV B EROEN, HED/ 8T 2 —F DRUR-
DINT Y 2R EDE YLD, v HAFRWML T, Ei
BRIt Zn e 8% 225, R svbRsd 74— F
Ry 74 Y DIRZE DB 5 — 2 DI L
DR L B R B L DL b,

REELTC, RIHT L) e CikE L 2 BEABE D <5 —
CEDWTRERH LV X 2L —F e E B,

O fERIIHENGEY O LBERIZ 52 5.
ORAETIINREYN 1 70T 1VHAITERZ, §NXTn7o

TEHBELUIBERET7 4 — Py 7275,
® ZH S OHREIREIC KT L T EAMT 217, ZEfr ok

BICBIL TIREL 24T 2w,

FEicRENn s a> b —FEE O &ML, WANICIEYD
REETNOSBBT— FICL 2R ICH LT, ZOEERIZH
Ul #EE N5, ThbbEDEHOERES 40T
b Ek Ao T 3

DM EED T, kT AR MERER I v TRV 2R
Yo 5 B HESHIE AR €T viconwTary br—F
#Eat L, HESMLE 5 2 72BN OFHE & BT SR 72,

AT T NOKREEIL 22tf, 1 RKOBEHREGENIT1.0s TH
5. BHTHEREBE 11239,

K@z ba—SrbnlhTabbilEnTdl), @
AR TR L RO IGE, @i ilE L 2 vwie ok Lt

N BREESEL L ORLE, EHLEZVWOR®IZRL 7,
MRS ) AR o BE RS & IR ) ) SRS BIC B 2D HICIET
HbHRATHSL, ZZCIHEMNEEDHAZT SA ZAZES» LR
72 % o FERREAR S MBI GG S 0REE, TN SRS AT

DREMEE (mis?) Dty P s
QBRLEL (FE41R) 100 [ ’ ; ‘ ’
(mm/s) —mg ;‘—“’J\W
CBREE B 100 ‘ ' ‘ ‘ ‘
(mm/s) 100k : ; & % ;
@REN (KN g Y e
= 200 + t + + —]

B (s

1 IxlF—giEiEsEosy o av b e—-70NREERL,
TS MR R I N TN B,
Energy absorbing structural control logic

*1 L BB FE R - A ARATT IR 2R
*2 [ RIS AR - - ARRIFZR S

ZZFEETHM Vol 3¢ No. 6 (1997-11)



447

AR L
=
i BELIR
L ET%ET
JL—F/Xy K ()
e
HE s .
EREOy R
iy
[atutaieinintiad o
i U1, 02,03, 04,05 + :
3 1
ol e
| i
id1 do,d3,da 1/5'._.] : 9 %%ﬁ’/}(ﬁ'L\
| |

A2 T ) E VI RFELTVE, LEd-T, INHIE
EV G EEFT A ARERDBIFH O FED L &) T LT,
TN 24T BT ﬁ:ﬁﬂml$W%~bwﬂénfmé:t%
RLTWwa, 22 LEROEIRT N, 22T 7F 21—
FELTOMEZLHEL %D, HQ%Q%@MN%EﬁKMW
e WS T A 2T b b Sy oa b iU, HaRRa e
AR TH LI 2R LT b

DLy W oar -7 zfﬂv\éﬂﬂlﬂé’ﬁﬂ%*, IANLY
—IRARIE e 2y 7 Iz b & LT

3. MRMERIRER

BIEE TR L 7o 2 A L X — IR EE v 2 7 DFRIIE & ML
T BT, HABEIERZIT 72, K AT 4 (X22R)
L, 5 ORI o LR I, = A0 X — IR e 2
v PSSR 2 AR S R LT, R FIRER
izt Th s, DTIFME =T,

3.1 WEEERS N

X 2 Wi TS EERE 57 o RT3, 2o R 1

oy B, =07 —%o%y F, EREET, BHIH
W, FEFELQLTHL, 2HDOTL—%%y FOo LTl <y
Fidr—ZCFESN TS, Z0LicEEe y FEEL, R
Dy PTTy FEFATWE, Elossy FoRom Rz

FERLETFVHIEENTEY, ZTOMIKICEWTE LICEHE
WMPHEEN TS, Zs—R{ILL2 EB7 vy —% ¢y F, &
BT, FHEFROBER, 5¥— 2L > THSL FENTWD
o ETHMCOARTSH 5, THEHABRQLIZ S —ZI2htiA
iﬂfo,NvF&UWWUVF“@?éi%ﬂb HbHWIE
FREE#MITZZ &Iz 9 5 RO PIMIRIE T 2 T 5 2
EDITEL, R Z‘T i/%/ﬂ/%ﬂ—7b>%@mf1nJ e
v, HEZCEIZEZ LI T2 8T8y Fiod a4

PR, ZHUT L - Tosy FEEERET o PR &4

29 s, FRR2ICRT LR, IRy ol AT L
O TEIC BT BB, FeE S EEINE TN 2 LB

KRBT GO L R
Experimental set up

MTe— Lz et ENnzobd—KiiEROmEAH %%
T, BRI AL v ar Fu—20 50N licithbE s Z LI
7B, — KR B TIRSE TIN5 B0EE & LRIz
Mol L 2R o—B 2R 3 12Rd. K3 (a)id, & kIR
i@ Lo ES %2 2 T v PRSI E B o BA DFENZE
MORBEERZL2LOTH L, R 1sDBITHS, )Y
— P2 DR BB L JICEAT v TORAMEICH LT, |
JNEAT 4w 7 2 7, BEKTENEL DRV L 2R
RLTW3, X3 (b %%#%%ﬁ@hnﬁtWﬁ@ﬁm@ﬂ
T 72 L D Th L, HALESHOLIIIIT L0 R,
Aﬁ”ﬂtfi%ﬁﬁ(mﬁﬁﬁbnfwégt#%#é.&B
T2 TIEEIE L oy, RRROREIRENE 0.3, 0.2, 0.1siCH
WTRLEND Z EEIRL TS

3.2 BYRERR, %%ﬁ*/ZT!—\

B 21RT & Jic, BWETL 5 oM~ 2 & i ofia L
t%mﬁ,x4>7v~A#b%0Tf6nfwé v AEET
£IF 44t ThH D, BT 1 KEARDIZN 1s T, £4>7
VA T EIREE IS RRE &AL, IREEBRDSTREE o T B,

RS 2T 23 BB 3T 72 5 DT R 7oy, B
BB O e &y ok 2ficBEEES e — e, 24
YT v— bk S AMOEN R FE B ENGET, F AR AA YT
L — L TEHEBOME IR 2 Mo 2 ER, LQar te—T%
B L 72 PC, B —Rar rue—5 & L THWSDSP»5LiE
KENB, LQ 2> ba—F07 4 — by 754 FEED 5 B
FHEE D SR AT TLIZ DWW TR L 72,

3.3 ERER

el e EoHEN IR 24T » 72, MEAELE LTzt >
b NS (FEaergZe k), AP NS (REMS wikif), &
FEEEHE NS (GRS slk) o 3% v/, R1LICHR
BT, AU ENESMELIC N T B B R O 2 e Ol
IR, FEREROINRL, FORERHCERLZLDTH S,
FHREATH 2 &1 & D HARIBEIZ & IC BT 1/2 DITIZ IR
LTwaB 2 edamh s, 72, FEHHRMHCB TR D RE LIHE

ZHMTHEM Vol 3¢ No. 6 (1997-11)




448

4L
Pusmpuuiptast
=
A
2} |
L
’2\ |
£ 0
3
i
=
e {
J
—— e
4l
| ! | |
—10 —5 0 5 10

% i (mm)
(a) B4
X3 &/ B

Control property of variable friction damper

F1 EERER (BMZEMETAME)
Experimental result relative displacement between
each floor
%> b w NS JAF NS ST TR NS
Hebilne | % | SRS | M | JRBUEE | Ak
G-1F 6.4 2.8 9.0 3.5 7.7 3.4
(0.44) (0.39) (0.44)
1-2F 6.1 2.9 9.3 3.5 6.4 3.4
(0.48) (0.38) (0.53)
2-3F 5.2 2.6 8.2 2.8 5.3 3.0
(0.50) (0.34) 0.57)
3-4F 9.2 4.6 12.4 5.0 15.0 6.5
(0.50) (0.40) (0.43)
4-5F 6.4 2.8 9.1 2.8 13.0 3.9
(0.44) (0.31) (0.30)

B Dem () PIAREER

#§ 3F-4 F Mo B UIHRIC & 28D L v 2 L3R
EThH5.

4. EHTNALX

MEAVERISERNC L DB MR AT, R BMEERKRZ, B
TR R 2 ERP O TEEE S > OFERT T LORMNE, E
BYNC BT AHIELENY I 2 —Y 3 Y ERERT.

4.1 EBETEBE - BT

4 cERETNOBELRY, EEEIEYD ET7uoT0R
(130) &, MEEz DL C2ADETHEINIMANCETEINS.
B S KE T R R R L C T S ISR E 27— 2
DI AT A4 FHZERITTBY, 274 FIROmIRAHIEIZNE
ZHIAZ N TE D, HMEROEMO®ABMERICH > TEL 3,
FE TR EN % 2T 4 PR ERIEIRE L oflickE L S¢
LRSETH L., RIBEBTIZBEVWTATA FRIZERSEROL
v ) BIMOBICERENTE Y, RIED L ) B E L
5 EWBENETEENIEL . Ly ) SR BT s
TEY, A7 FREBAT 2 HMICEETRETHSE. X741 F
WeE ZNEHARA RIS hERL CHREOR—1VRALE, Fv
FEBL, Fo ol ¥ ET a2 ALY —-RE-S
TITH I Z ek, 254 FiRELy )BIMOMOMmES*%2 T,

(@) BT D E N HTEOBEAR Y.

5 —

O tHz hiR

A\ D 3Hz MR z
4 O : 5Hz 3R i/

(kN)

B h

/ Il | 2 { L } 1 | ) J
0 1 2 3 4 5
BEEHBIZ (kN)
(b) $ESE—HH4ENE
(b)id, WA HESMIC L CBREL TWB 2 & &RT,

Al

I W N O S N N O |

=

) | I | 1T

| I I

i R N

ik
S I D 74 Ot S 5 N S ot N N N N A

FrHA-—RUXZy K

ek

HIEHIEIE DI

Wil (RB)
B4 FEETUEMBE  EETTAOERERT.

Outline of practical device model

Lo d BB BN 2 EEBICEZ D2 e TEEETH D,
2F7A4 FRELn ) BIHREEETHY, ZLtnMeTizLEic
ToTwbize, Mbhrv BV L TRELEEN 1S
ZENTEL, EMHBIITIOW 7I 20 —KE—F 2L
7L, ABEOEEEIIE 0205 200 tf OEFETAEIZE B,

4. 2 EBHEHR Iav—ar

INETCIERRHL 2 AT L REROBRYICHEA L 2Bo
TR & Tz ke iz, T L 2B e M, RCED
HEEMEBEL TR L 72, BHEELEE L 72 Sle A KR
DETINTH DL, BrRER2ITRY. HET A 22T NALDITIE,
EOOMEEE 52 2MitE2 T AL TR L X —
IR E e 2y 7 TEREF L 722> Fu—F128tv, 025 200

=FETHH Vol 34 No. 6 (1997-11)



7 —
6 - .\
51 \\
\
4 - A !
1
En || /
3k A
pd
.| A
—-@— : FEHIR
’ —m— R ()
B —-A-- ElR (—TEEE
— == 11/150 '
| | | 1 | 1 I J
0 1/1000 3/1000 1/200 7/1 000
BRZENA
(a) T/Nt> hOANS 25cmis AN
K5 SEHEHIESRET

0

449

1
1/100 7/500
BEEM A

(b) TNt> FEONS 50cm/s AT

B F R OETRM &R

Computational simulation of effect on practical building

K2 BYSET
Building model for simulation
W %% 7
Rl RC
Jd A T — 420 Tri-linear
BLITHI L B 7 LS
[UEAT Y4 —Ht 2=0.03

B i 1,375 Ha

it A [ 40 ZV
WA F50750 1,517 11z

tf DM %27 5%,
FE L 2 Y0 AT
ﬁﬁ?émM# 243, LMPWbM

ZohiE, Tr—xEomE (500 tf/cm) %
LT, fasho &R 52 72,
RS BHEET N A 2

£707T 2H00, BEFMIG1ETD, T7eTHTH 2l A
*meﬁﬂ <, T o NSHE#E 25 K150 kine LU T

AN L7z & &nREFTFRICBET R TH Y,
Pl & U TRESRD— 20 & 7T, ZTHBL—ETD
PERE S B T L 22 A R Mm LT, 200 tf O 22L&
FITH 2 2 AORE R TORL T 5, R0 X IR
BIEAATY 2 & T, —EREE) & Il U CIs & h ok & < (i
LTWBZ EDghrsb,

£ 3RS KT B IO AN = A LXK B, FIET
A ACWILE B = K- RONE SR L2, BN O

%2479 2 & T2ANF—DRIGEDRE (I Z T Z &D°
ﬁ?npéﬂf’

5. % & 3

ZHER5IZRT.

x3 IRNFRNEFITIER
Absorbed energy by control system
25 kine 50 kine
I AL K — IR 8% 62 %
SIS % 43% 48%

Lk b NS EOBA

TLIT oA & 157z,

® x 37 )L X — WRULHIAIGI A S0 o) R ke i % 588133, L
CEIR 2 FHT 5,

ORI T A ik D, av F u—F%EHEFNE
T DFEHED L 1A T, BYIRE DR KM ORRRIR

134

HIFE 774 200 .7 00 X — LR S < 7
ARG

e bz o,
® BLRHUAN D—E IR o L I L C, AKX —

MR I
TN 5.
EOWE &

e T AR RS L T, #

HHEm B2, THREREARD I =2 2E L2
T ERBTLETH D,
s £ X #®
(1) Hirai, J. et al., Study on the vibration control system for

2

the earthquake applied to the boiler frame, Proceedings of
First World Conference on Structural Control WP4 87-96
Tsiatas, G. and Daly, K. Controlling vibrations with
combination viscous/friction mechanism, Proceedings of
First World Conference on Structural Control WP4 3-11

. ] (3) Takeda, Sozen and Nielsen, Reinforced concrete response
LA ILXF —IRINNE R T e 2y 7 #3805 L, 2B 240 to simulated earthquakes, Jour., Structural Division
MORSERE, AT A ARG FERAR L v —2 s a2t ASCE 96 No.ST 12 p.2 557~2 573
ZERLEH Vol 34 No. 6 (1997-11)



450

R A I R A TR g2 5

®B&BE5F -

SLEH T, Bl fZIk 3952007V — X R UG
Wi BT 5000 BRUEhFICEHERFHRHLTBY, Z0
oD ERIEER L ERL T 5

WEAE, PREEmORENEREN oW 5, AW ERE
ARIREI S RO LN B L HIc 5> TE T,

L = FEIERT TR, P8R LEREEM A LV 2 7 A
PEWEL T E 29, BRIz Z 22T, RFEOHEMH 7L —
X B BRI & AL ORI DRSS TR I £ Y, #Frzic
EXOEERITRRE S 2.

LTIz, 20 A BT 5.

1. % =
AEEE LI
2. 4% &

(1) WA, FEHE, HBAITEIRFHCETT 50T L7 EE), B
F, IREIDNE W,

(2) EMBEMOZELEDVNE L
ﬁzbs‘f:‘

(3) ﬁllﬁl’“ﬁ? LE) 9 % 726 Lw ) BREOMENERE D /NE <, BB

, EREERAR2 10, EAMMEEERLICRT

LR 2 WEDN DL DT, KEL

xR1 EARMIH
R (BIRE) L7 uR (BEkE)
E R RC 1500 C2000L
1 BT M
FEREF R Iz
EECN
B L 2 E AR 1090 N//min 1401 N//min
#= OIS 9.0 kgf/cm? 9.0 kgf/cm?
SEAG AlEAL 1 750 rpm 1160 rpm
SERGIEIT L 30 min

v—gY—ar7r .y vieTuarysr e
R A

B (B 1.5m) 68 dB 76 dB

ROZET) (GEERE) +2 kgf +10 kgf

Wi

A TR

& ¥k & & & X £ R %8

LA E N,
(4) MERTEHEEL LT, =7 2>l L 0L DERR
RTKRHETH 5.

ERARDEE

B TR S N AR E 1807 5 L 7:%?&(“#&/5\%,
MRz & 0 A0 6 7z BRI O RREL TR TTh LS.

Fhbb, HE - BEEEEDZO0REE CEs =0 A
WIS, FREEEBEORE R AEEEIC S REIC D SN
THEMEEIND X E LI, BEMICERL, EHERL %I 1T,
BEiromHENE, K2R BEYHEINGBRIZL NV —ETHLN
3, BRIGEEICEIEINEZ0T, Vi en k) ik
1BEAYRL, BHTH 5.

RS 5 EERERET S, 220, HEL—NLER
R B2 iSRRI EAAL, WHITAZ ST LD, FRE
MEICIAT, BB ORI E B T 5,

B R & e BIMBROIERIL, Bl ZwnithEL 2o T
BY, 2o 2 EEmIcL) S — L Tw5

TR WA & B ITHRARL, BRI ER D 2 T 2 L M E T
BLTW2, BERAEEHC L2 Ly ) BEER LY 7T ehol
Z by R LU > TEYEL LR T, BN L
Witk & 7o TV B,

=BT v b R eI E R 8, B

7 (0848) 67-2460
AALEERED BRI A - BTSRRI R
& (03) 3212-9606

e A

2 JEheEE

ZZEETHH Vol 34 No. 6 (1997-11)



451
W T S8 5 200 A i

EEAPM EH OB E N O£ E

WkliL, ZEEH, BU - WA OIGRIW B R L B L Tw 2.2 ABE &N
DEROHBA— B TH B, FIHZERDGITIZIIRBATH - 72, iR, ZEOFHEATHERIN, REE,EZL, BAREI S
Z R, FpkgrZevkmt APM (Automated People Mover) WZ rEEELC, BT A0EmRIC LISERNE 1.3FI
TLjhj Y 22 Jﬁm WEBEL DT, ZOMEIZOWTEANT 5. Ty TERT,

2.3 & R

1. AT LOB
i wE BEWERICAEC, FEMIT 3HAC220V, HTERE 2 HM

1D AT sld, BN E, S 1A, HIRE T AC100V, ¥MAERE DCI00V H=EEFRNEIRA L7, BA
e 2 N2 IBEEM S A7 4C, WEEHRMIIHEL 2 RN T a% 5, BB EA & L CEREN S BELE), WEMEE~DMIEEH
FHEIL AR LIS, FREOSMELE 1ICRT. L7,
2 4% £ 2.4 EEHE
FEAHS, #hariady, RIS OIS, W gL~
2.1 BB EE — Z iR EE, TR LA X - 7z,
EHNOBER L 213, FSEMEIC L) BRE—AE7 £ 2.5 #HI# - EAF
FHERN TS, Lo LA APM HEHiljid F > ANVWEITD 26 ZEFMEE L, B Y, BN v FEOERE S HIE
HEAHIRE N BT, FIMEF R FICRRE L S & Bl R N IR A Y[ W= 7 N R QU N F g 2 RIS /N
a)Twr ICHIGAA 12—+ 7 4 7% L 7o, fIBEEE I B EE avha—ny 5,
PRICIG L 72, APM B34 A GERTH D, ERREORE, e Si3EHE
T25E912LTw5, F7z, flfsc bEgE2A v F %:nxl’f
®1 EEAPM EMAERESTE (1ERS) Fg RS TR L BRRRENBIRS TE 5 L JicL 72,
i Fl 1l: 1 2.6 ®H B
Ji EY A2 XU — B TIEE S b FFHE, FHOEMICEH S5 EEHRICEST 5
BB 3HAC220 Y figf LORBELL, T 74050, HLARE W %uim EU#
0 Wl 110% mEERAL .
g T AC 00V T (l?i@ﬁ B 22T Ay 7 v TR
AR DC100V  +£10% & (052) 503-9212
WO e 23.0KW (200 AR T S S A A B I T 2 TR
o R 50 m?/min & (03) 3212-3111
A 12 m*/min
sy 245X 1 450 %622 mm X 2 f
e it % W M
s; kel i 'I’:hliw; (it /JL0.7L'; 1\\>;7)8>1m4 il
B e XrET)Fa—7
R 6l kgfx 2 &
waw | T
; R 760X 1 740 X514 mm
B e H_Im%_“"27‘”“(7”"’7]/021?% X 21
i fit 255 kgf
| TR S
I‘ﬁl i it 11 kef
277 4ng | ML AX90 %1 1 (EU B

(1) WIEHEIE THORALRNTOMTH 5.
HON IR 24C WA 60%
disk D WEE 40°C WE 40% 1 =4

SEETHH Vol 34 No. 6 (1997-11)



452

RO S8 S

BEm OB O OE

RSB M YEL 35 FEEAL, BERSIE oL izt #iRT
%KiémﬁﬁmmL% SEAE AR IR 0 M SR AL S O RS0 5
T2y, BLI45BOTH - RENTHGE LT, BUER
W;7)@%E¢W§Eﬁmgmﬁﬂﬁéﬁﬁﬁitfét

IO TIE, CxVRTFOEESREZFAAL E L
ﬁ%ﬁmb G TR T AR 7, E E A 2
SFE” LR L 20 THELSENT 5.

1. # 54

$Tﬁﬁiﬁﬂ EiL, BRI RZHEMOMELFWT L& &

ICHEFRHBI R S AT AT, BHEICHEmZMIBT 2 “v—"7
t/# ,ME%W¢¢é“tl/th’Wﬁ&Tm“(Wt
A CREERL, MEICHEEAHET 2 (B1ER).

2. % e
BINEMEFRRENARER 1IZRT.
3. 4% =

(1) ¥/ erHaniEs
B E e e L ENTHH T Y e R R
L, it & DIz Umoaw7¢wméiﬁ7
5 & &Iz, WRINREHIE 2 b KFE-SABIC L 0 I13ITH%E
DFFMRTE # EBLL 72,
TH, BV rHIEHEROBTICL > TELET A7 7L
bﬁ%m*ﬂ(bf%ﬁh) 2RI L, RUEOH
P SE A 210mm B T ob b rFEde L
(wéﬁ%LLWT%%Jwﬁmmfﬁé.
(2) HEEETIHAM o KM

L HFONRL (CY) ERBRTECAM (770 1Kk

®1 1+ #®
i H i+t Bk
Sk H 1400Xx W 966X L 711 mm
L | HTEE 100V/15A
% L +10~18%
) RptES4E 30~120 km/h
wmo el 5TE/HYLE
* 1500 75
" WL D —10~40C  JRAEC 20~95 %
250 kgf
W 38X H 25X L 3600 mm
L iy 5 kgf
i? i W 45X H 40X L 3 700 mm
T wmowm 2240
T smiTm 1800X1 800 mm
Z Bt W 10X H 40 mm
4 LS 2 /L

ﬁ'}ﬁ A& ST

iE Al & &

0) ZEELH & 4 ERE L oMTTIAREIE 8 /L —> (RTEER
BBlNA) &, FERS 2T L0 10 FEDAL—FT v 74 EY
T5ErEHic, BERAENR T T TEng4ttm L TR
oA g s L,
(3) BMIRDEH oS
PRFIC R E ST L, LA EBICA - BiEEED
ERBERNE(E p ) )RICRHE N, TEEEREE & ML
FEOEHzIIET 2 E & bic, 11500 TE50ERET—
F e U CEHE - ST A 2 EOHRETH B,
(4) RFEHEOMEEL
BTG TR, NREFELEAFIE L CEFE S
Wk 2 bR BERR R TEET, 2 DFHBEE o R
WE= 55DV EHHNEOWIEPFEFHA S ) £— F TEMT
&, FEROBENLEZR > T3

4. R - SBRORH

ﬁﬁ%u,$&8$§mﬂ$t%ﬂmm$%ﬁ EEEY
Koxw>r7arfhRicikEL, ERICT—7 25 TH 5.
SRRIIFEROGITFHN & DMlEEiz ié Ei - BREDE

BRI Y AT A5 B\ i$m$‘j§$z&<%ﬂl0‘7“/ﬂ7 L —
P RSSO & 2 FREGE R ER R D - BB

ATLELT, SHIEAEZR S,
FE R BT 7 by 2 TERETERREE NI
& (0568) 79-2119

GIE R

EHBIRZEEY 7 b2 THREE ILH
B (0568) 74-0481
AHEHAED S R EE AT ER
2 (03) 3212-9566

=ns - OCEARDCE MRIEEH w0 COFARTR HES
—| BEEX Y AT 4 2o B Egma:zs o sk jas
~ - IhE 1
& e A o
— X 4 600

L e

K1 T RAFLIER

ZHEETHHR Vol 34 No. 6 (1997-11)



453

O, 8 g B A

ER=Z=EXTBRAE > X T 4

ERAEREEAIT I, AHBHLAEE S AT L8R TIR, b
R, T AN, CuoEnEoikimikd aEE - mary
BTN E R 2 BAFE L, MFEL Tw b,

R, BHOZKITBIKENET 2L AT LEHELZDT
AR T B

1. #& £:3

AL AT AT, B AN L 2B o BN 2 T B 3
BB A 2 ET 2 EEEFRoOMATIC L), B
KRIGTBRME %47 LD TH 5.

72, L—r=—7 (B LoWBT—F2ANTHI LI
L0, WEL A= S A2 AR TARE AR I ENTE
5.

xR LICFEEHT, R1icy 27 o8%k, B2 iezRTy,

£®1 EEHET

¥ oA B

e e v—re—7 (HF
S I T 52
BRI W52 RS TR 2

s bRt

1 O

AR 3.8m
EIRUUBEIE 0 ~80 km/h
SR +5mm (lg)
FHWR R

MAET— 2% 50 m T &IZ AR

ETRIFIHEE

BN EE AR ER

HEERRAERE
IREEE

B1 RFLEE

2. 4% =

2.1 &HhHik - SR

PESR, B ZROUTER o W I3 i o MERTTE & AR ol &
F— DTS L D AThILTE 2, K 2T A, FHHELE
FI&E5 2 L L DB RIGRROBENTRETH D, ZI1t
& TR A EBLL A2,

2.2 85 B E

SRR, BEMEIEEOTEIIIEE ST — 8 TEEREOH
NF—F ML L &2k, EREMNEEZETRL 2.

2.3 % o fb

75 D B TR P TR S8 2 L MR i R OV ST & B L 72
Alzi, brEbER, ErAN, CUElne 3BEFRICN, B
SRR D FIEHIE DL & 7 5.

3. S BROEHR

Ak, EBOUFHERIEEOT T, OGN /A — L A 3
W, BEERONsE, B S R~ S WE S A L TR
s k5 REL T,

%

R e e - F ] LA St c

& (0568) 79-1926
AAHEEN BB EARIGE  ETHET L 7 o= X8R
& (03) 3212-9180

G

7!

I

i
J
i

I
i
/

iy
iy
it
WW
"I/I//

]
i

Uy

i
i

i
il
ik

","I"I
{7

i

BEBE 20m

M2 A% (zaRHr b —8)

n o

Vol. 34 No. 6 (1997-11)




454
ORI 84 5 #3 e L s T T R SRARTRTTITR

BE8®EBECU (7o ¥ FECU)

FHENIL 7t u=7 28Ry, ST AT, 2 3. 4% £

HRMHEEBRET 274 v —R A0, £MEREE k> TE
Twbie, EHBH A7 TRENNDT 4 ¥ A3 20fiikib
lckdax v e BHRLT oL ) TEEL (LAN L)

IS T% %5 ECU (Electronic Control Unit) ?BEZ%
HERTH D,

&) h=—Xo, HEEFEHMED AT LABENL, =
FHEBETEM) tERT70r b ECUNMR2T-72. 20
ECU (%, Wi#R#: HIC (Hybrid Integral Circuit) Hffi% H#
ECU~NEHETAZ ik, #EEHL L RO THL WY
PN— ANTLHEBTREE L2 TH B,

PITiz, RGOS 3HT 5,

1. % 153

7uax  ECUDKER AR 11z, %R 2 12777,

7uax ECUIR, ~y FIv7, 57— 7, 7ur 74
sE—g Tur b gy e B— %, §HTHO AN RIS
HEN L= )T AT —=FN2ZDEEIH - T v—%2 il
BETFEETHEL Tw5

2. %

7> b ECUnEL#EE - iifne R LICRT

SUT
fax " S - F-NST
- RISC . .« T .
- Bbit . -+ .
< 4MHz W e *
“W.DT. = Lo TANE=X
- EEER —’ AN
[SEN =P EMI ==l Evirda ol
DCEE EML s || TEEE - AETR
M1 8 K

E2 45 #8

7ur b ECUW, Zy Py —2aWICEEENZEHEELT
D, Kz Xt OoRREL»IERI NG, WEE (125T), Ko
A MER S SEAL R ST 5 72 M L 72 B EHARA ~ b
bl S A e
(1) MEREME

7w b ECU ICESREN WIS TL, FHIEHR TN
EPEREI, =i (110°C) fEEImt AN, Wit — b3 A 2k, ot
WS, ROEAROEEETH 5,

Y, EEEEm R oo, BgEEROTEbIC L 3
E#s AR DI T E ML, RO ey — BT Ic L B0
— V8, BMEMORREE X T 3,

i, We— YA 7 almEicis, 7 F%*F’C‘F‘ir
EN B ZN—R— T ORER, NEREFEIE RO
& BEF Bnu@ﬁw“jj%’/)zﬂwﬁj‘/k&‘t wRiTE X LI, Hﬁ\ft~

FYA 7R ATHOBEBIC LD, BAL 2T Y 2xSESE S
EhilL T3
THEMEIZ DWW TiE, = 7L —3 3 > RO

(BVEMFRATE 7Ty 72, RFa—F 4 » J7ABZ kN E
RHLTw3
(2) a2t ﬂ:&;ﬁ; ek
(D HEDHBREMEZ KD 2 L TERT 720, 2R
FHSHEHETIRoLBLEC L Y MREDa XL 7o %
KzEedlz, SUETR2E L OEE{LREE ToHE%
PBHY2Z T8 a2 F oS E SEm EEERL T3
(445# FE-BTHRSTETRI R %, Ak
& (0568) 79-2447
EFHEBIL 7 bo=y 23
2 (03) 3212-9616

BN BNFEEAHIGE

;1 HEAEE - ERERET
H H " A
FHAHERE - Ve
SAETIAR Ew FL—} 5kbps
fERBRFR N7 2 A KR
=5 —#ith (CRCH=xv7
filEilE e ~y BFUT, FeAT YT, Tar b7 40x
Tar ETA4Tx v, Ny FFTTh vy
TR 8~16V
W HLIE 0.1mA LUK
SR (mm) | 55X90X H 55
—40~+110C

iR I)JT A 110C, 1500h LIk
Wit — b A 7 100094 70l (—-40°C € 125C)

T 95 %
EMC 100 V/m Lk
WPETIT BIRARH - +100V/—120V

L H40V/—60V

SZEETHM Vol 3¢ No. 6 (1997-11)



WA 8 g

P~ x L

bRt s LT, BUIMNICRIEED N > A VNEFATL &
A5 BRI &) poEicReii ok E, FEICE DI KR RAELC
W5, FHRERERPEZOERERMNE L TE EDHTWR,

LA L2t B4R, FEERICEE D b o AL ddEfie, BERY I
v ANDERAL, 2 LIz B ombrELicon T, UT
DMESH 7O —XT v 7ETETR,

O KT 7 BATHE (I < HE) HALH IR

O AT, AT

RO S AR B 2O B TR, WEHE R 2B
YHFTHERD b v AR ET 2L 0TI S
BT 5.

1. ¥ =

b R ARASEE (LT, AFEEEHT) BETLEYS
FOVEET & S L, BEE o0 I HLRMG B USRS HRIENG: & B
5, BT —2Ic 794 TR EERL T, RLIC
T AWM - KA AR L, T Z TR & ZRRR
ELTHBHMAT 5.

AEFAR LIS, T— S RHGTHEEZE 2 1077,

2. 1+ %
b AR EOEREE K LISRT,
3. ¥ &=

(1) BT < BER IR <R

AEE L BET & NS, RAMRS 2 T TR L, IEWE
D EHEEDEC 51k CHERS MY 5. HIFTREA
VLRI T E 2eh o 22id B YY, e bR
NEETT b7z VIR E & - 72,
(2) AEXNEDMBEIEBIC L ZHAL

diiic o
Y

B TERERE

————————————

1 FrRIVIRERE

455

B A% Ui

o 7l

AETZFEAERP OB Y X T A% O THRERIIRAER
MEEE2 2O T2 ANTOERYPMETH Y, k3 ~4 A%
B2 ST MU & T - 72,

(3) MG K 2 2RI BRI HEh ek

PESgE, ZSHRIBBANIE BT H AR I D W T AT TER L €
Wizt T OMERNC £k 1R 5 T, RS T,
WAL 728 T — 2 & 7 — & AT TG MEIC 1 5 &
2 k0 ZREER A BIIICERTE 3.

(4) } > R NVEETMET — 5 — 2

AT A L 72 TR, ARVMRIIR B ORISR s L T
ERBRHR, ST 27— _—RELTTA V7N
HERT BNT, MAET— 5 O#HE, EHrESIC LY, FEHC
RS RO AT AW HITIET 2 2 LR TH 5.

F 72, KT — g2V A R— RGO TIHITIZAM
PEHE L, DT — =2 L DEBEVESTH L.

£F FHE ETHSIRAMAER 3R R
2 (0568) 79-3018
AHEERD MR- RSEEERTHEER
& (03) 3212-9566

x®1 f# ®
m H fl: B
M 4km/h
ARARE 2m

) 1 TR 1) h
Bl < g s Cm(ﬁ“;i m/b)
Tt 5

5mm (B 4 km/h)

et o Ol AUIR 1mm

vuUlin, 43 CHE Rk

LL - 2R "~
G - ZEI e, i v

EfgRIE/ v
(WindowsHEMRALIE R — K)

WEEE
(E747-7)

1
]
Y R —
Ny~ MOKS 7 e
(Windows) BT — 5

(MO)
e

H2 7—sRiTSE

=ZEETHM Vol 34 No. 6 (1997-11)




456

Rr = F €
(Vol.35 No. 1 (FEEp4%%) £ 10F 1 ART)

HIEE O 21 AL D E RIS EHAMN — R R E AR B M
O FEMEEFE DR TN ERL € FH5E—

Hiligs OMWEFIKA 4 ZAVIFE D X r — T o T
OH8E 1 500°CHEA A 2 — ¥ > DEISE - BRI ofmLitEIR (PFBC) #HARE 77~ + m%
0 3000 RPM 48 £ > FEIE S —t > HOBAZ O=ZZERLOKENIES AT LR
ORIRRIFE (B IRT 2 5H 1000 MW B 2 B R E 5 — OXFFAEB Y ) —> A NF—2 2T 4 (WE-NET)

b DFRET & RS FEHEOBS
O WALE F7 (¥R) JRAT 15 1000 MW FEEE AP IR A O WK ZE A FI R EIE OB
T DR & EIERENE O BOBHE 3372 DR O I TERATH AN
O ZHEIER S 77 EHE NOx CUF R4 7 DB & ORIEMHE A } v— 27 ) v F o it
LR O —NDY—= T T HWEETLDESE
O % B I AR Bt oo B 58 B - BATRN
O R4 ZIFRET HERE L X T 4 (M-MAUS) oBI% OF N2 BT KN T T FEBZADELA
O R HEh MR B (B 3] 2 S M Be Al o0 B 56 OARF @D — I EHl T » A5 m T BREE
O HHEMAEIG L > ¥ > D IEREIF3E OXkE TRICOHMIFT a2 by FA Y v 73 L

EEEIRBREEEESR = ¥ EBE I # =
® R R |k 'R EUE H6S (BL203E)
B £ R k& W ok o —
= B Moo A ERR9EILA2H BRI
[5] E O R FR9FEILA30H F 4T
A E | i - L
—_— woom i B A % 1
[ E oM B K —% & W & #H—
WMok ol o . -
—_— 5 B B % SE A 1(31;?00 33 P;@%U)
Bk AW W k476 F)
Aok oo W e
SAUN X VN B HL
ok OB ow o j“
[ = Hi 2 . e . .
S " ,T, o SEATH SHEETHAA 2
§ meeono (A PB4 7 EEE )
Bk A E E B T 200-84 WERWITR AL EALVETH 3%1 2
[i] s 1% i g % B (045) 224-9050
S @ ko HISE T BHIY V=T IRRAH
mok wosom ok (55 & 085 ST EFTHATH )
] s N Bk T 220-84 BEHETHPEK AL L ALWETR3H 1%
Mmook vou # ENRIRT f MR DR B R 2
W E KA E KRR FI0 WEMERRERE—THS K15
f £ S STt Bt e d o — 4t
# e U S F101 KEATREKMGAMI=TE 1 &
#ﬁﬁén”ﬁ%;{l% ﬁﬁ'\ | 73 ) T F5(03)3233-0641 (fR) IE¥E: W (20018)
7] s aHOOfE L] © by Mitsubishi Heavy Industries, Ltd.

(FELT, BT 2 EARMEIFERTH 5 IRITHTEREZ WL ET) ZZEBELHR Vol.34 No. 6 (1997-11)



= % E I B R 834 % (FBLIFE) # B %

MEARED () WIS OE -5 R
MTB (Mitsubishi Technical Bulletin) ¢

BIEE, HAES, HARY - 8 No- #7357
OE 15 (B 198 2) EERISE

5 RIEE, HWERX
IS D ESAAR A (ZETEE) oveeeomemermm e e s e B M
Eﬁifyj\fbg%iﬂ‘iﬁ@ﬁﬁgﬁ ........................................................................................................ E{}:E%ﬂ}]
FER Y — B U BLE D ZRICHGEIRNT > 2 T L DBIIE & RUGTANDFF oo KEFE)R
AT I 257 P EDIRTEFE TR EE O[] o weereerrerrsrsss s & THE
[H]llxrj—\/f V4 7)}()‘?[}\”][2[”}*{;{\} is 61& NOx 'ﬂj ............................................................................ Fl 54—
145 MW ,ﬂ‘&/{j}b‘i 7= %\ ZE L!Ln&'ﬁl” ................................................................................................. l"‘l ,H» I,’éil
WAREERIAY 25— P RERHI L 2T 200 L BT (B30 34-3) v WP
KIFERT T > bR DIASYS-UP/V (B30 34-3) «orrrermmmsmsssss s AT
HOERIBIEABES 1 & TR A L ¥ —FIRIFERERANT (BT 34-3) rerrrrrvmmrerenr s SRR
)\ﬂ'lj I&}J 57 B MWT 450 mlﬂjﬂ ....................................................................................... fII'SH_/‘\EIg
],I'J fﬂ M [’;E[ 1;&'%)'{},’(]}@{ EE %l})\ /H';E: (m 1) ﬁﬂ?é ........................................................................................ 7\% Eﬂ_
ijjﬂ%ﬁ&m}tﬁ{f{%'—'/ -7 /r iRt 4’ _}[/0)1%( J,\ ",J, "ﬁ[}h .................................................................... Tﬁ IEH?J

—fi PR
LNG 128 R 8l O BIFE (M 203) «-eeveoveverrerrosmssssssssss sttt T e — R
s 2 »7—+ 7 v—1 7)7?'— yﬂl]H)f}:‘Kfﬁ@[}r g‘é (&Ej’( 34,3) ........................................................... [/]]][(’[ -
A LA 00— JL DT« erveeeeemeeemsss s Mok %
T 2 RFET T ATy Z UL T @ A ZODBHFE <woveveeeresssss et A E 5
OE 1S (1B% 199 5) EREEWMIEE

S RIS, HlfRX - BE
E%ET{'L’T‘F]]}IZI;”@HH% (’y"{)'c 34,3) ............................................................................................ I%m{#i'j_
E%EE’PIEIJE[JL: BH‘ 2.;) ITSJE/E I*J’{‘IJ‘II”)[L.j}‘ A&E@Eﬂgﬁ ......................................................... (L[{E]EJ'L[]H
B T EIIINEER | e OB +rvevesseeseeereeemmee s ST
%}jﬂ%i}/’&]’ﬂﬂjuﬁ& DAIYA 3 H @B.ﬂg‘é (jj'{jt 34‘3) ..................................................................... ﬁ)’;m{%_‘
PIUTHE 1) JLOIHEREI Al erereseseesessessesems e =N Y

13

13

in

in

137

124

134

E@N

I

ES/8

13

137

in

I

13

i

10

14

18

22

26

30

34

38

42

46

50

o4

58

71

72

76

80

84

88



FEE R R om LS b FTHR B HEOIEIZE cveereeernee et BB
BT 31T BBIIE LRI IR (JESL 4-3) «orerrrerrereerremrrera ittt eI
TS O S BCTH 7 7 1) 2 OBSE cvevvereeerreoreeeesese ettt EHEE
PET K F VEETETA L AT A2 Bl éﬁﬁg&ﬂﬁ@ﬁ% ......................................................... JE b
SENCHA PRI 2 s SOEITE oeererrrerermsemr ettt ettt ekt T
SISy FH Y 2 NC ORI -oveerrreeere e et WNIEE

—fR MRS - WE

FHER A T AMEM (HCM2S B r HCM12A) DFEBEFZAESER oo BT
L— R (LPAS) 12X B IR ODBITE ~oorvverreessos i FHEZR
P R R N N L. 17 . P g 5
ALFLEX OftEZigifilfifl s 25 ADBIFE (ZEST 34-3) wrrrveeeermemieseenirii et W
T iR Y2 L USSP ANE =

SEIS (BEE2005) BRERLEE
BE BEE, RTRE, RiffRX

BRI E D FETNCEE L T (BRTHD) «oervovorerrrosmseesesoses ettt G
SEHEE T OB GEMRDE) (BEIL 35-1) vrrvrererrmrrrmieaoiaant ettt H A
WA B AR SE SR ) A MR AT D BIZE +vvereermmereseesseeesere oottt At g
ARK ISR S 2 7 A2 BT SRR EP BAROBAZE oo RegH—
BTV = AUBE Y Z T JVOBIZS ++orverveeereesr et ne e etk 1R EEE
BEZEY L JTh B RN «verveeerroerereerem e st e e etttk mE
FET°5 ZF v Z AL T T Az Z OO BEZE «eveererrmeannet ettt BLEEE
W ZAIEHT T > P2 BB I A A X 2 P HHOKIRAL e e £ &
EEANBEFEFMITETD, o oveverere e s oo et = P
AT GRBNRTETRAEEIAT v vvvrveeeseseeeses ettt 23 SRR
LI B SSE K I 0 e Al & 7 e AT
FEPEK « B ANEEHEIEIE TR ODBITE +oveveersrsssesrese s s s et AT a7
BERE I BN & ORI (JEL 35-1) +wreerermrersemmmme sttt SR TE A

—f% iR - WE

B DS AR L 72 B 22 7 1) — b OFDZE cwvreeeremereesemmsssieinessesc s mA—E

FRIRENC L WY = 7 Lo ) ERTOMREEEE (BRI 35-1) e mE
A TR LB FEIZE B ODBRITE «evoverremermmrsrmesrmeeieeeisebe etttk e et te st b ettt WHE B
FERBREANE L T2 oVF 27 2 > DM ST ORFFE (FELE5-1) woveeremeremene PR B

(2)

ES2

134

13

in

E&

132

1374

EE8

13

137

137

13

ES8

137

13

13

Eeg

134

[E¥8

92

96

100

104

108

112

116

120

124

128

132

149

150

154

158

162

186

190

194

198

202

206

210



Q542 (iB% 201 2) AMEREISE
WS RIFRE, BNRX - RE

FAS — DFHAIEE (BRG] cooveorrrremes et bt SNE—FR
1500°CH 501 G TEH A 5 — 12 DEIRE (BT 351) «rorerrrrrerremmsemsss st L
L350°CHATI T Z 7 =% (F ) = &) OFEFILEL -oveemmmemsresoessess st B B
HA G B U ERA T 2 T L TDSYS O AL wreverersrres s BRI
R A S — B Y BRI A DB AN T F 2 TORF woeeeremem e
ALY T B A ) S B SRR A B B ATTE oo BT
FA Y — B MR AAII L TIR TR OBITE voee e w9
T A I MEAE & 2 5 N DTIFGREATE +oeeeereseorsm st HREsN
FETE T P MRS OO S (HATIEEZ) weoeeremssoms oo ems e THHE
ST URC 74 — 2 VBB O S TEREIA L - ovreeseeseesessseses st T

FEKU &Y — X5 4 — BRI OBITE (B0 35-1) worerererererrsrsmrssssssss B TP IT

PIEHERR =27 4 — 2L S 12 H RUBEBIOBHZE (JEBL35-1) -oreveermrrsrmss e jiw - #
SNBEF L3 D s 31T B BT ORISR (B 35-1) - Bl o=
ANEUE AT AT A INIY ) 2 DY DPA AT )= P AGIIFGE oo ArHIE]
EELRE RT3 32 OYRIFFRRITE - I
L35 K A D ) LT S OOFERETIFSE wvovereeoessse s st FIBF

—f%  FHER X

;ﬂng N > B RS T & HCZETEC B B IEGE cvvreeorrrese st N
E/ﬂ,ﬁﬁi%’,fbﬁur" fE/XTL\@BﬂK ........................................................................................ H(fﬁ'j%f\’
FRASTA 37 & 2 S SHRE AT IO BIFE - orereerrme s rh [E B

OE 55 (B%2025) fitAh - BERE
BE BHEE, , WNRX - |WE

SO < HEREDWTH 231 ¢ (FRTHE) woveererrsemermmam s st W
HIRTIE R A — 7 = ) — “UDIT T A" DBIE oo S
JT T 2 FFAROFAFIIE (BATIEGE) oo Wy
EARAT A TR = b (FPSO) DR oo TR ML
X)im/ﬂ:}\ﬂ‘y RO/RO 1‘?4’@{]]’} ................................................................................................... BIER
LTI K AR OB T 2502 BT 2 SEAVREL «oeereseereer iR 3%
SRR S 2T S MATES OFEEREAL ovrrreeesereresere FeLapEt
THEERIIO S 2 F 2BIS & B CIM OYZEEL -wverrersossssssssms s 5 B

5

E&8

137

I

Ih

IH

134

13

137

E&

I

132

%8

225

226

230

234

238

242

246

250

255

256

260

264

268

272

276

280

284

288

292

301

302

306

310

314

318

322

326



BT T — 2 FERL & BEHIAE NC TS T Ly womorerrereeresseome ot S
ZHEYLPGHED Z o IR S AE B ME e AR
EREX v ET 3 g v FHNC L D7 O LT BRI -+ creeerererrrrrrrern KB OB
CED 12 & 2 T IMT OB A I F ] vvvvrreeresrmmsssmmttnn et e OB
COZ(‘EHiFIﬁW L—} B2 7“— A @2{%7}(*%{}& ............................................................................... )%[[[ﬁfﬂﬁ%
ﬂ{]\%ﬁlﬁ@mﬁﬁi;@ . Eﬁﬁ;{gﬂliﬁgc: Bg]j—ém% .............................................................................. EEF&%
— % FFER
VEMEEE TTHTTR S A T IO R oottt FRE NG
D o 7= OO R
RIEREBU %) THBB I TS TN s —
(MC v—) ORISR
2RI L AEE R — VBB ZERE DBHZE o evree ettt e e Ao
ﬁﬁk%ﬁgmfbﬁ— 57 ‘/%%Z/E.\MM@»EHZE‘ICUJDI ............................................................................. g %E
S TFENIIEINT £ B SOFC FHEFZEE] o vreees ettt R
OE65 ((EE235) BEETE - WAL AT LIFE
& AIEE, HWRX - R®E
@Lii@ . %%yl%A%&;@%ﬁﬂJé: [(%L/C (%Eﬁg) ............................................................ ﬁ}ﬂ‘}};ﬁgn}]
lliié ) = 7%%{5{%:%@&;{1@@]%% .................................................................................... /J\}(‘Rﬂ“lﬁ
PZFTHEDSA T4 F L Ly 2T ADBEIE et bk T
ﬁﬂéﬁﬂﬁﬂm}&ﬁiﬁrﬁ‘m—*ﬂmﬁ (;”,:I"—JH- APM ;Emﬁ ........................................................... ﬁﬁ]%ﬁz
77— 75[@];\‘?’@@3& AT A 7\7174 r—n" @EﬁJL ........................................................ AHEZ
F BB 72 HBITEIE T RMAN BT OBRZE - W g
*ﬁ%k_,/ AT D) Eﬂ,jj ﬁ‘ﬁ Eaﬁ"- A ;&Ff] ?d\ t;]:ﬁpﬂ: (&ﬁﬁi&) ................................................ *Hii/ﬂj';\_.
TS C/CHAM T A4 Z 7 T L —X DEISE overreerevairninns T TR
)2 ]\ v 7“4.«4,6;}1]1,;:/ Z %A@ﬁﬂ% .................................................................................... *J’UX}:Z
f—JT;D{M}\]\ﬁ/y/j\i—Ay)Eﬁg‘éinﬁ ....................................................... e 15“3@52
@{%/ﬂ}_{ﬁ%)ﬂb\ izl 7’}1/57 ,f A&Tﬁﬂ(ﬂ%‘[‘d“]/ Dy N D TR j%[]:.ﬁ-ﬁj
ITS ﬁﬁﬁﬁﬁﬁqgﬂ' /XT.L\@F"? ,H\(% .................................................................................... (ﬁ:%l@’(
—fg  FRTERX
FEEERBE 3 7 ) — 7oy 7 “FAr Ty 77 OBZE (MTB 204) - R
ﬁ’\ﬁﬂ%ﬁi}] MAG (fsjt,}y)g]ﬂi * Tbﬂﬁ}kiﬁﬁfb ....................................................................... *}; : %’,
E%t—AﬁZEj’{ E BlF 554 T L L= FOFAFE e FEITHR

137

&3

135

135

I

134

135

132

134

In

330

334

338

342

346

350

354

358

381

382

386

390

394

398

402

406

410

414

418

422

426

430

434



BEREKIC L BRET S 2 7 b7 0 2 2 DB s W H I 438

~ ]) :7"57 E__yg“\fjjpgﬁ%jfﬁﬁi7°g 7§A0)Eﬂg§ .................................................................... I}‘:HIHEH’T (EH 442
MU . R L RIS B IR 3 T s ODBISE - voeemrree s SESE W 13 446

BRBA - FHiERBA
®E 15 (BE1985)

T U S TOOMW 3254 32 BT b (FES0 3473) wovrrrmrsrrmrsst s 62
K FEFNTZIBIN 22797 b 3 T a b8 (JEI 34-3) rovrerrrrrsrmsssssss st 63
NI A0 S ISR e veve e 64
TR S IIEE T2 TR-S” (BETL 34-3) wvrerrerrrorss st mne e 65
T D A S TRUI B e vreeeesese e 66
B AR A B IR 3 T U 67

B b > A VBT - 4TS
HEPERTIAR (HR) TR TTHYIILT NO.3 HHMERE D 4 T oreerverrrorss om ettt 68
HURCHE LK SRR (BR) I Az 5 7 e e et 69
*% 25 (B%1195)
G b IV-MH vy F R 7 2 (LS 34-3) wrrermrereeoesmeomamsass b b 136
60G I~ FIER S > 207 2 —4 (BoR— i — PSR (BETL34-3) v 137
:2«"5/4/,\,1,11\43@?7\74/7)& ....................................................................................................... 138
TIBET L AT o JLT A T e S 1329
TERE Az s & GTIOBR. - voveereeeeo e me e s 140
TR A JL SINAQD v rveeeereemmem s e 141
TIE T 1) 2 Z s 9 V360 (BEIL 343 +eeeeeeer e 142
BT 2o 7o s & IM=HB 3 1) o 0 woeeesess st 143
S CNCHEIH 1) 7 5 A 2 IMATFRSAC +veeesresrtermesss sttt 144
NIRRT “UDFLES 7 FE” ovreeereeeeee e 145
ﬁ{ III’I\%IJQXJ’?TU{{[ B Fb .................................................................................................................................... 146
BRI 7 ) — /b LT 23 (2~ BERJTI) coeoreeeeorm et 147
®E 35 (@B% 200 %)

B Ul % A 7o IR BRI BRI S 2 T 2 (L B5-1) weveerereeerms 214
TR PEEEEE SR v e ems et 215

JAMHELS F B AT JRALEIES L+ vreveesesesnss s eee st 216



AN A ZIVERRERAN (B 35-0)  crvrrreereeem ettt 217

ERT S AR AT IR LA - oveomreeeeeeeemeeneen PP 218
ST ) XL R B I FE R ERE e veerree et e e e 219
) ol L A A OO PP PSP 220
EVEN PET 7 R JLI T veoveerrermeemsermts ettt h e h et bbbttt 291
BT T £ B s Lomm | S 00 VL Q6 wrvereeeeeeeeesm et ettt 299

®ELE (BE20158)

F‘Ejﬁﬁl%“/?l/—-“fﬂl]]:%ﬁ ................................................................................................................. 296
B T v A JL T L sttt e 297
I A= ENHDNAFIT 3 “MX DIF 1 1) — 7 e 298

OES (B%E20258)

30 Py P aAIL e AT T IEEAMEBEERAE o 379

®E65 (B%12035)

IEER TS « (R BIIIEE T HERE - o o mermo e e ser e e e es e e oo oot et e et b ettt 450
ot APM BT F ZEFHEEIE o veveerresensenre e s es bt e e e 451
BT BT B SFHIZE R« eovevoreeesere st e et es e et ettt oL h bt s e e 452
TEBE TSR ITETEARIAITE S T Ly wovreseemsesmmmmm e s m et 453
BIEJEE ECU (770 3 b ECU) «oreeeesseeseasetast st ettt et 454
B 3 R JUARRBEIE o veveeeseeesese et et 455

RS ErF - #7E
O35 (FB% 200 B)

FIA U AT TN) oy B v 293

®E L5 (B 201 8)
m%gﬁ@iﬁﬁ% ........................................................................................................................................ 299

OEIS (BA2028)

SEJTE 77 7N D BB REZDETE v vvvv v ermremmnmm s e e e e 317
1&@%%&%@52 ........................................................................................................................................ 353
%Q%ﬁﬁﬂﬂ;}%% ........................................................................................................................................ 378



A N #t
E5 O R NI
HRfE - BIEREARLT
BREBEREEAR
FEEEEELL
BEFhEEERR
W E ¥ KRR
EEMME AL
MEH - BERERS
NBEHSEERD
mHEEARAR

o BER
M OE X #
B X #
AWM x4t
it B oE X 4
& x #
® o4 X #
B %
m EH X #
BB % M
R OE XMW

L &y x B
EEWH R
& g B
& R W
K B W
M OE B
£ H BB R

d o
*:q{

=

&
=
£

s

HE
=

3 BT
3BT
A BT
fE BT
B i3
i £ R
B R fFR

& B O#
1 BT

B O® fF AT
MBEH® BT
A%I%Ii%

S
&=

pall el

B o o 5 og

&t 41} it

2 Hd

H vl vl
N N WD
U N i
VO O
&

= wee
3OS SiE

ZHEE PRI

100
©220-84
$220-84
100
&220-84
100
100
100
100
&100
100

530
450
@812
060
730
TI80
BI30
760
950
900

236
&851-03
676
733
236
453

850-91
652
750
231
733
676
229
453
&729-03
616
731-01
455
485
452

B4 2 i3, LB

=EREIRMXE

HE#MFRERILOAN_-THS H1 5
R HERALEA2LWITHI®RL S
MEHER AL EALWETHIH L
WHER#HMFRAMEKILON_ZTHS F 1
MEHWHE AT EALW=THI3®%KI1
HE#TRAURILONZTHS F1
HE# FRAEOEALOoNZTHS HF1
HE B TFTRERERALHONZTHEHS &1

T Qo o Jfp < Qo ofn o J1

KEMTRARILONZTH S #F1
Ke# FRAUMELoNZTHS HF1
HRETROXK AN _THS K15
KEHAR P ZBZTH2E2S (=F A EN)

ZH B PHE =T H28%F 125 (kg HEE L)
WSR2 T 2R IS (B> /-t n)
PRI 2 £ 4 TH L HF (Bl e )
EEHPEAFNZTHUR0S (NHKERBHZE LY 4 —E 1)
MEHHFEX—BIT—THSH 1B EEC L)
BN BITI8E 7 5 (77— 7 v 4 Z)
ERTEEBZTH2HEBS(F4¥EN)
B HAGE T B4 105 (B ARE/RHRE L)
BRI ALR—-THR2HL2F (= v A B2 7—-EN)

MwmERKEW—TH 8 K H
EWWHmEMIOAT B7T71I7T &1
B HRFTHEZT A &K1
IEmERKBAEHITNE T E 6 &F22
L T T (f\E#(H*TﬁB%ElL
HE B PR K AR T & ELF

— 4:[:[ Sl

E oW W Of& o @ W 1 F 1
MENEMEAMEBHENTN—-THEI1F1
THWERBToIMNAST HIEHE 1
#owmo oo K8 mo12 F oM
EELEEKBEEHITMET B6 & 22
WM HEZTHE I E L
ABC B OB &% 3 0 0 0 F M
FA - I S P - ) NS T G
= R oW oK B OH 500 7 &
BOH oA WK K F BN O1 %
KB HeEMEBKBETHE 2 %15
%t B oW oW K ok n mT 10 F o

A B ok o ORCE OB 1200 K M

BRI B RGP BTN 3 T H 1 %

TBM o> LEERR Y (8

mt

iR i =

BH
o il
Fayily
BHE
B
U
W
BR
BH
B
B

(s PN

by
e
pid
%
=
i
pos
n

2

&

BHUE

Foyo
BHL
i
afl
BE
B
o
@i

Foyiiy
ok
B
[3YIN
aH

fit]
3%
B

N
=)

]
S
i

i

i
s
i
B

&

BYE

BE
B
aT
B
FJIN
B

5
A

BT

w

B
BELEHRE

B=
an
FaJIN

i
bl
|2

BHHE

B/

#

BHTE

Mz BRAET S,

(03) 3212-3111
(045) 224-9050
(045) 224-9103
(03) 3212-9125
(045) 224-9126
(03) 3212-9420
(03) 3212-9526
(03) 3212-9045
(03) 3212-9569
(03) 3212-9680
(03) 3212-9705

(06) 202-1231
(052) 562-2111
(092) 441-3741
(011) 261-1541
(082) 248-5111
(022) 264-1811
(0764) 32-8089
(087) 834-5706
(025) 241-6020
(098) 866-1226

(045) 771-1022
(0958) 34-2050
(0794) 45-6700
(082) 294-9821
(045) 775-0782
(052) 412-0199

(0958) 28-4121
(078) 672-3111
(0832) 66-2111
(045) 629-1201

5 (082) 294-2462

(0794) 45-6125
(0427) 61-1101

(052) 412-1110

(0848) 63-5111
(075) 861-3111
(082) 874-3111

(052) 611-2111

(0568) 79-2113
(052) 503-9200

BH &

(RtRF)

(S 8 L 80 5 0 /6 2R
[CTAT B A TR )]
(B # 77 v — 7
(REESAT £ v 5 —~F B %)
(5 F 5h % #H W
(B M 2 75 38 4 30
(P 3 8 B 2 705 0 £ T 31)
(L2t RE SR
(L P B 3E 7 5 4 ) 3R
(B EBWEL D

(AT - &)
(ZeAT - £P9)
€
®)

~5 (%)

& #
OS]

(%)
(ftF)
(L&)

)

(%)
(e

(&)

(Rt
(TR
(HTETR)
()
TR
)
(TR
(efez)
()
(L)
()
CZERE L)



=XRET



